MyunununanbsHoe oOpa3oBanue ['ynbkeBUUCKHI palioH, noc. KybaHb
MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
cpennsis oobnieoOpazoBaTenbHas mkosaa Ne22
uMenHu ['epos Cosetckoro Coro3a I'. I'. [llymeriko

YTBEPXJIEHO
pelIeHHEeM MeIarorHueckoro CoBera
oT 30.08 2022 roma mporokon Ne 1
[Ipencenarens ‘ = C.A [IpsiakuHa

PABOYASA ITPOI'PAMMA

I10 ghmmce

YpoBenb 006pazoBanus (Kiacc) cpeiHee ooiiee oopazoBanue , 10-11 kaacchl

KomxnuectBo yaco 136

Yunutens: @anagaeesa Huna BasepneBua

[Iporpamma pa3paboTaHa B COOTBETCTBUH ¢ (heaepaJbHbIM _TOCYIAPCTBEHHBIM

00pa30BaATeJIbLHLIM CTAHJIAPTOM CPEJIHEro 00Iero 00pa3zoBaHus

c yuétoM mporpamMmbl_mno_¢usuke s 10-11 kiaaccoB. Y4yeOHoe mocodoue s

00111e00PA30BATEIBLHLIX OPraHu3anuid: 0a30BLIH " VIJYOJEHHBIN YVPOBHHU,
cocraButeab: A.B. lllaraauna. - MockBa: [Ipocsermenue, 2018 r.

¢ yuétom YMK ®Dusuka. Ilpenvernas JuHus y4eOHUKoB _cepun «Kiaccmueckui

kype». 10-11 xuaacesl/ T A.MsaxumeB, bB.b.ByxoBues, H.H.Corckuii; noja
pexakuuein H. A.IlapdentneBoii. - MockBa: IIpocBenienue, 2021 r.




1. Tlnanupyemble pe3yJIbTAThHI OCBOEHUSI Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE Pe3yabTATHI:

1. Ilampuomuueckoe 6ochumanue. CiOCOOHOCTh K OCO3HAHUIO POCCUMCKOW HMIECHTHYHOCTH B
MOJMKYJIBTYPHOM COI[MYME, YYBCTBO NPHUYACTHOCTH K KYJIBTYPHOW OOIIHOCTH POCCHUKCKOTO
Hapojga M cyapbe Poccuu, TOTOBHOCTH K ciyxeHHto OTeUYecTBy, €ro 3amluTe; yBaKEHUE K
CBOEMY HAapoJy, 4yBCTBO OTBETCTBEHHOCTH Iepen PoauHON, ropaoctv 3a CBOM Kpai, CBOXO
Ponuny.
2. I'pasicoanckoe u 0yxo6Ho-HpaecmeeHHoe 60CnuUmManue: TPaXJaHCKas MO3ULINS aKTUBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCUHCKOrO OOIIECTBA, TOTOBOTO K y4aCTHIO B OOIIECTBEHHOW KU3HH,
MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH; IPUBEPKEHHOCTh
UICSIM WHTEPHAIIMOHAIM3MA, BOCIHTAHWE YBAKUTEIHLHOTO OTHOIICHHS K HAIMOHAILHOMY
JIOCTOMHCTBY JIFOJCH.
3. Dcmemuueckoe éocnumanue. BOCUPUITHE SCTETUUECKUX KadecTB (PU3NUYECKON Hayku: eé
TapMOHHYHOTO TTOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
4. llennocmu nayynHo20 nNO3HAHUA. MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY,
BIIQJICHHE JOCTOBEPHON WH(pOpPMAIMEH O IMEePEIOBBIX JOCTHKCHHSIX U OTKPBITHIX MHUPOBOH M
OTEUYECTBEHHOM HAyKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX OO0 YCTpOWCTBE MHUpa H
o01ecTBa; OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAayKHM KaK MOIHOTO WHCTPYMEHTA ITO3HAaHM
MHpPA, OCHOBBI PA3BUTHUSl TEXHOJIOTUW, BAXKHEHIIEH COCTABIISIONICH KYJIbTYpbl; pPa3BUTHE
HaydHOW JI00O3HATETBLHOCTH, WHTEpPEca K HCCIEI0BATEIIbCKON NEATebHOCTH; pa3BUTHE
KOMIIETSHIIMH COTPYJIHMYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 0Opa30BaTEIbHON, yueOHO-
HCCTIE0BATEBCKOM, MPOEKTHON JIEATETHHOCTH.
5. @opmuposanue Kynbmypsl 300p06ba U IMOUUOHAILHO20 O1A20NO0AYYUA. TOTOBHOCTH U
CcrocoOHOCTh oOecreunTh cebe U CBOMM ONHM3KUM JOCTOMHYIO KH3HH B IPOIIECCE
CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM [EATENBHOCTH; MPHHITHE U pealu3anus
IIEHHOCTEH 3J0poBOro W 0e30macHoro oOpa3a KU3HH, OepekHOe, OTBETCTBEHHOE |
KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXOJIOTHYECKOMY 3/10POBBIO.
6. Tpyooeoe socnumanue:. TOTPEOHOCTb TPYAUTHCA, YBaXKEHHE K TPyAYy U JIOAAM TpyAa,
TPYIOBBIM TOCTHXKEHUSM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHUE K PA3HBIM
BHJIaM TPYAOBOU JEATEILHOCTH; OCO3HAHHBIN BBIOOp Oymymiel nmpodeccuu Kak IMyTh U CIIOCO0
peaiv3aliii COOCTBEHHBIX IKM3HEHHBIX IUJIAHOB; TOTOBHOCTH OOYYaIOIIUXCS K TPYAOBOH
npodeccHoOHaIbHON JESITeNTbHOCTH KaK K BO3MOXXHOCTH y4YacTHsl B PEUICHUM JIMYHBIX,
0OLIECTBEHHBIX, FOCYIaPCTBEHHBIX MPOOIIEM.
7. DKonozuueckoe 6ochumanue. OPUCHTALlMS Ha TMPUMEHEHHE (U3NYECKUX 3HAHUM IS
pelieHns 3aj7ad B OOJACTH OKpPY)KAIoLIeH cpeiabl, MIAHHUPOBAHHUS IOCTYIKOB M OLIEHKH HUX
BO3MOXHBIX TOCJIEICTBUN Ui OKpYXalolled cpeabl; OCO3HAHME TIJI00ATBHOTO XapakTepa
OKOJIOTHUECKUX TMpoOJeM W TMyTed UuX pelleHus; JKOJIOTUYEeCKas KyabTypa, OepexHoe
OTHOIIEHUS K POJTHOM 3emiie, MPUPOAHbIM OoraTtcTBam Poccun u Mupa; olieHKa CBOUX JAeWCTBUI
C Y4€TOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEy, BO3MOXKHBIX I'JI00aIbHBIX MOCIEACTBUI;, YMEHUS U
HABBIKU Pa3yMHOTO MPUPOIOIOJIb30BAHUS, HETEPIIUMOE OTHOIICHHUE K ACHCTBUSIM, IPUHOCAITIM
BpEJI SKOJIOTHH.
8. Aoanmauusa obyuarowezoca K UBMEHAIOWUMCA YCLOGUAM COUUANLHOU U HPUPOOHOU
cpeovt.  (Gu3NYECKOE,  SMOIMOHAIBHO-TICUXOJIIOTMYECKOE,  COLMalIbHOE  Oiaromnoiydue
oOyuaronuxcs, OIIYIIEHHE JeThbMU IMCHUXOJOrHMYeckoro komdopra u uHDOPMALMOHHON
0€30MacHOCTH; MOTPEOHOCTh BO B3aUMO/ICHCTBUU TP BBHIMIOTHEHUN WCCIECOBAHUM U TIPOEKTOB
(bu3nuecKoil HampaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM JPYTUX; MOBBILIICHHE YPOBHS
CBOEH couuanbHOW U HAayyHOM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYI0 JesTeNbHOCTD;
OopueHTalus oOydalluxcs Ha JOCTIKEHHE U pealnu3alfio IMO3UTUBHBIX >KU3HEHHBIX
MEPCIIeKTHB, WHUIUATUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JHYHOCTHOMY
CaMOOIIPEIeIICHHUIO, CIIOCOOHOCTh CTAaBUTH IIEJIA U CTPOUTH KU3HEHHBIC TTAHBL.



MeTanpeaMeTHbIe Pe3yabTATHI:

® 0cC60eHuUe pezyIAMUGHBIX YHUGEPCANbHBHIX YUEOHBLIX  Oelicmeuil. CaMOCTOSTEIbHO
OTIPEICNIATh IIEeTH, CTaBUTh M (OPMYTUPOBATH COOCTBEHHBIC 33aJaud B 0Opa30BaTEIBHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYalUsAX; OLICHUBATh PECYpPChl, B TOM YMCJIE BpeMs U JIpyrue
HEMaTepUaIbHbIE PECYpPChl, HEOOXOAUMBIE AJIs JIOCTH)KEHUS IIOCTABIEHHOW paHee Ielu;
COIOCTABJIATh UMEIOIINECS BO3ZMOXKHOCTH M HEOOXOIMMBIE ISl JOCTMXKEHUSI LIEJIU PECYPCHI;
OTPEENATh HECKOJIBKO IyTed JOCTUKEHHS MOCTaBICHHOM IeNu; 3aJaBaTh IapaMmeTpbl U
KPUTEPUU, IO KOTOPHIM MOXKHO OIpPENENIUTh, YTO LEIb JOCTUTHYTA; COIOCTaBJIATh
MOJIyYEHHBI pe3ynbTaT MAEATEIbHOCTH C IIOCTAaBJICHHOW 3apaHee LEJbl0; OLEHUBATh
MOCIIE/ICTBUSL JOCTIDKEHHS TIOCTABICHHON I B JESTEIBHOCTH, COOCTBEHHOH >KM3HH H
KU3HU OKPYKAIOIKX JIFOACH;

® 0C60eHUEe NO3HABAMENbHBIX YHUGEPCANIbHBIX YUEOHBIX 0eliCMEUIl. KPUTHYECKH OLIEHUBATh U
UHTEPNPETUPOBATh HMHPOPMAIMIO C pa3HbIX MO3UIMI; pacno3HaBaTb M (PUKCHpPOBATh
MPOTUBOPEUYUss B HMH(POPMAIIMOHHBIX MCTOYHHUKAX; MCIIOJIb30BaTh Pa3IMYHbIE MOJEIBHO —
CXEMaTH4ECKHE CPEeCTBA AJISl IIPE/ICTABICHMS BHISBICHHBIX B MHPOPMAIIMOHHBIX HCTOUYHUKAX
MIPOTUBOPEUNH; OCYHIECTBIIATh Pa3BEPHYTHIH MHPOPMALMOHHBIM MOUCK M CTAaBUTh HA €ro
OCHOBE HOBBIE (yyeOHbIE U IO3HABATEJIbHBIE) 3a/lauM; MCKaTh W HAXOJUTh 00O0OIIEHHbBIE
CHOCOOBI peIlleHUs 3a/Jay; NPUBOJUTh KPUTHUECKHE AapryMEHThl, Kak B OTHOIIECHUU
COOCTBEHHOTO CY)XJIEHUS, TaK U B OTHOLIEHUM JIEHCTBUN U CYXACHUU IPYroro 4eloBeKa;
aHAJIM3UPOBATh U MPeoOpa3oBbIBATH MPOOIEMHO — MPOTUBOPEUNBBIE CUTYAIlMH; BHIXOAUTD 32
pamMKu y4eOHOro mpeaMeTa W OCYUIECTBIISTH I€JEHANPaBICHHBIH IMOUCK BO3MOXKHOCTH
LIIMPOKOTO TepeHoca CpPeACTB U CIOocoOOB JEHCTBUS; BBICTpaMBaTh WHIAUBUAYAJIbHYIO
00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAas OTPAHUYEHHUSI CO CTOPOHBI IPYTMX YYaCTHUKOB U
pecypcHble OTpaHHuYEHUs; 3aHMMATh pa3Hble MO3UIMH B IMO3HABATEIbHOW JESTENbHOCTH
(OBITh y4ECHUKOM W yuHTesleM; (OopMyIupoBaTh 0Opa30BaTENbHBIN 3alpPOC M BBITIOJIHSITH
KOHCYJbTaTUBHBIE (DYHKIIMM CaMOCTOSITENIbHO; CTaBUTh MpobiemMy U pabotarh Haj eé
pelIeHneM; YIIPaBIsATh COBMECTHOM MMO3HABATEIbHON ACATEIbHOCTBIO U MOTUMHSITHCS);

® 0ce0eHUE KOMMYHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX OeliCmEUil. OCYILECTBISATh
JIEIOBYI0 KOMMYHHMKAIMIO, KaK CO CBEPCTHMKaMH, TaK M CO B3pOCIbIMU (KaK BHYTPHU
o0pa3oBaTeNIbHOM OpraHu3aly, Tak U 3a €€ MpeaeraMu); MpU OCYIIECTBICHUH TPYIIOBOI
paboThl OBITH KaK PYKOBOIUTENIEM, TaK M WIEHOM IPOEKTHOM KOMaHAbI B Pa3HBIX POJISAX
(renepatopoM HJeH, KPUTHKOM, HCIIOJIHUTENEM, IMPE3EHTYIOUM U T.J.); pa3BEPHYTO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHHEM aJIeKBATHBIX (YCTHBIX U
MMCbMEHHBIX)  SA3BIKOBBIX CPEICTB; paclo3HaBaThb KOH(MJIMKTOTEHHbIE CHUTyallud H
MpeloTBpallaTh KOH(IUKTBI 1O MX aKTUBHOM (Da3bl; COIIAcOBBIBATH MMO3UIUU YJICHOB
KOMaH/JIpl B Ipoliecce paboThl HajJ OOLIUM MPOAYKTOM/ pelIeHUEM; MPEICTaBIATh MyOIMYHO
pe3ynbTaThl MHAWBUIYaTbHOW M TPYNIOBOW [EATENILHOCTH, KaK Iepel 3HaKOMOW, Tak u
nepel HE3HAKOMOW ayauTopueil; moadoupaTh MNapTHEPOB A JENOBOM KOMMYHHUKAIIHH,
UCXOS U3 COOOpa)KeHUHl pe3yIbTaTUBHOCTH B3aUMOJCWUCTBUS, a HE JIMYHBIX CHUMIIATHUI;
BOCIIPUHUMATh KPUTHUYECKUE 3aMEYaHMs KaK pecypc COOCTBEHHOTO Pa3BUTHS; TOUHO U EMKO
(dbopMynupoBaTh Kak KPUTUYECKUE, TaK U OJOOpUTENIbHBIE 3aMEUYaHUsl B a[jpec IPYTUX JoaeiH
B paMKax JeJIOBON M 00pa3oBaTelbHOW KOMMYHUKAIIMM, U30€ras JTUYHOCTHBIX OLEHOYHBIX
CYXKJICHUM.



IIpenmeTHble pe3yJbTaThl:
c(hOPMHUPOBAHHOCTh MPEACTABICHUN O 3aKOHOMEPHOU CBSI3M WM IMO3HABAEMOCTH SIBIICHUU
npUpobl, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHUSA; O POJIM U MecTe (U3UKU B COBPEMEHHOM
HAayYHOM KapTHHE MHpa; MOHMMaHUe poiu (GU3MKK B (HOPMHUPOBAHMU Kpyrosopa u
(GyHKIMOHATBHON TPAMOTHOCTH YeJIOBEKA ISl PELICHUS MPAKTHYECKUX 3aJ1a4;
BJIJICHUE OCHOBOIIOJIAralOIUMHU (PU3NUECKUMHU MTOHATUSIMU, 3aKOHOMEPHOCTSMHU, 3aKOHAMU U
TEOPHUSMH; YBEPEHHOE MOJIb30BaHNe (PU3MUECKON TEPMHUHOJIOTUEH U CHMBOJIMKOM;
C(OPMHUPOBAHHOCTh NPEACTABICHUH O (U3NYECKON CYIIHOCTH SIBICHUH IMPHPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX), BUJIaX MaTepuu (BELIECTBO U
1oJie), JABM)KEHHUM KaK CHOcO0e CyYIIEeCTBOBAHMS MATE€pPUHU; YCBOGHHME OCHOBHBIX HJEH
MEXaHUKH, AaTOMHO-MOJIEKYJSIPHOIO YY€HHUS O CTPOEHHUM BEIIECTBA, JJIEMEHTOB
ANEKTPOAMHAMUKM W KBAaHTOBOM (M3UKM; OBJIQJICHME NOHSATUHHBIM ammaparoM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;
BJIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHUS, MCIOJIb3YEMbIMU B (U3HUKE:
HaOo/IeHNe, ONMCAHHWEe, U3MEpPEHUE, SKCIEPUMEHT; yMEHHs oOpalaThiBaTh pPE3ylIbTAaThl
U3MepeHul, OOHapyKHBaTh 3aBUCHUMOCTb MEXIY (U3NYECKUMHU BEIMYMHAMH, OOBSCHATH
MIOJIy4YE€HHBIE PE3YJbTaThl U JENaTh BBIBOIbL;
BJIQJICHUE YMEHUSMM BBIJBUTaTh THUIOTE3bl HA OCHOBE 3HAHMUS OCHOBOIOJArarolInX
(bu3nyecKux 3aKOHOMEPHOCTEH M 3aKOHOB, IMPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeactBamMu, GOpMYyIHpPYS LeNb HCCIEI0BaHUS, BJIaJieHUE YMEHUSMU OINHCHIBaTh U
OOBSACHATH CAMOCTOATEIBHO MPOBEAEHHBIE OSKCIIEPUMEHTHI, AHAJIM3UPOBATH PE3YJIbTATHI
MOJIyYUEHHON HW3MepUTeNbHON UWH(GOpMalLUK, ONpEeAeNsTh JOCTOBEPHOCTh IOJTYYEHHOTO
pe3ynbTaTta;
yYMEHHE peliaTh NpocThle (pU3nUecKue 3a1auu;
C(OPMHPOBAHHOCTb YMEHMS HPHUMEHATh MOJYYEHHBbIE 3HAHMS U1 OOBSACHEHHs YCIOBHH
NpOTeKaHMsl (PU3UYECKUX SIBJICHUI B MPUPOJE U A NMPUHATHA NPAKTUYECKUX PELICHUH B
MOBCEIHEBHOMN JKU3HH;
MMOHMMaHHE (PU3MYECKHX OCHOB M TPUHIIUAIIOB JEUCTBUS (pabOThI) MAIIUH W MEXaHU3MOB,
CPEACTB INEPEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOIMUYECKHX
IIPOLIECCOB, BIUSHUS HX HA OKPYKAIOIIYID CpeAy; OCO3HAHHUE BO3MOXKHBIX IPHYUH
TEXHOTE€HHBIX U 3KOJOIMUYECKHX KaTacTpo;
Cc(OPMHPOBAHHOCTb COOCTBEHHOW MO3UIMHM MO OTHOLIEHHIO K (hU3MYecKON HH(pOpMalMH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

BpinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:
OOBSCHAT,  HA  IpUMepax poidb U Mecto  (pusuku B (POPMUPOBAHUU
COBPEMEHHOM HAy4HOHW KapTUHbI MHUpPa, B PA3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHil, B IPAKTUYECKON AESITeTbHOCTHU JIIO/ICH;
JEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXKIY (GU3UKOW M APYTUMH €CTECTBEHHBIMU
HayKaMH;
yCTaHABIUBATh B3aMMOCBS3b E€CTECTBEHHO - HAyYHBIX SIBJICHMA U MPUMEHSITh OCHOBHBIE
(buznuecKkue MOJEIH AJIsl UX OMUCAHUS U OOBSICHEHUS;
UCIO0JIb30BATh uH(pOopMaIUIo buznyeckoro CoJIep>KaHUs npu pelIeHuu
y4eOHBIX, TPAKTUYECKUX, TPOCKTHBIX U UCCIEAOBATEIbCKUX 3a7ad, WHTETPUPYS
HH(OPMALIHIO U3 PA3TUYHBIX UCTOYHUKOB M KPUTHUECKH €€ OI[CHUBAS;
paznuyaTh u YMETh HCII0JIb30BAThH B y4eOHO-UCCIIeI0BATENbCKON
NEeSITeNbHOCTH METOJIbl HAayyHOro TMo3HaHus (HaOdrofeHue, OMNUCaHHe, HW3MEpEeHHe,
OKCMIEPUMEHT, BBIABMKCHHE THUIOTE3bl, MOJEIHpPOBaHWE U T. MA.) U  (POpPMBI
HAayyHOTO TMO3HaHUsA ((aKThl, 3aKOHBI, TEOpPHH), AEMOHCTPUPYS Ha MpUMEpax HUX
pOJIb U MECTO B HAYYHOM IMO3HAHUH;



BBIIIOJIHATh IpsIMbIE u KOCBECHHBIC U3MEPEHUS du3nuecKux BEJINYUH,
BbIOMpas HU3MEPUTEIIbHbBIC puOopbI c y4éToM HEOOXOMMOW  TOYHOCTH
W3MEPEHUH, IUIAHUPOBAaTh  XOJ  H3MEPEHM, IOJy4aThb 3HAYECHHE  HU3MEpsAeMOu
BEJIMYUHBI M OIICHUBATh OTHOCUTEJIBHYIO IIOTPEIIHOCTD MO 33JJaHHBIM (hopMyaMm;

IIpOBOAUTH HUCCiIcJ0BaHus 3aBHCHUMOCTEH MCKAY (1)I/I3I/I‘-I€CKI/IMI/I
BCIMYMHaMU: BBITIOJIHATH HU3MCPCHUA, Ha OCHOBC HCCICA0BaHUA ONpCaACIATh
3HaA4YCHUA nmapamMeTposB, XapaKTCPpU3YyHOIIUX JaHHYIO 3aBUCHMOCTb MCXKIY

BEJIMYMHAMH, U JE€JIaTh BBIBOJ C Y4ETOM IOTPEIIHOCTH U3MEPEHMIA;

WCIOJb30BaTh Uil OMUCAHMS XapakTepa MpPOTEKaHUs (U3NYECKUX IPOLECCOB (PU3MUECKUE
BCIIMYUHBI U IIGMOHCTpI/IpOBaTB B3aMOCBA3b Me)KIly HHUMMU,

WCIOJb30BaTh Uil OMUCAHMS XapakTepa MpPOTEKaHUs (U3NYECKUX IPOLECCOB (PU3MUECKUE
3aKOHBI C y‘-IéTOM FpaHI/IH nux HpI/IMeHI/IMOCTI/I;

pemaTh KadyeCTBEHHBIC 3aadd (B TOM YHCIC W MEKIPEJAMETHOTO XapakTepa): HCIIONb3Ys
MOJ€CIIN, (1)I/ISI/I‘ICCKI/IC BECJINYNHBI 1 3aKOHBI, BI)ICTpaI/IBaTB JIOTUYCCKHUEC HCIIOYKHU 06”I)$ICH€HI/I$I
(TokazarensCTBA) MPEITIOKEHHBIX B 33]]a9aX MPOIECCOB (SBJICHHMIA);

pemiatb  pacy€THBIE 3aJaud  C  SBHO  3aJlaHHON  (UM3WYeCKOW  MOJENbIO:  Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/a4 BBIICIATh (U3NUYCCKYI0 MOJENb, HAXOIUTh (DU3NUICCKHE
BCJIMYMHBI U 3aKOHBI, HCO6XOJII/IMI)IC 1 JOCTAaTOYHBIC JIs1 eé pemeHm{, HpOBOI[I/ITI) pvaéTI)I nu
OLICHUBATH MTOJYYCHHBIA pe3yibTaT;

YUUTHIBATh TPaHULBl MPUMEHEHMS] HU3YYEHHBIX (QHU3NYECKHMX MOJIeNed MpU pelIeHUH
(1)I/I3I/I'-IGCKI/IX 158 Me)KHpe}IMCTHI)IX 3aaa4,

HUCIIOJIB30BAaTh I/IH(l)OpMaHI/II-O " HpI/IMeHHTI) 3HAHUA O HpI/IHHI/IHaX pa6OTBI U OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAalluH, MPUOOPOB U JAPYrUX TEXHUYECKUX YCTPOMUCTB AJis
pemeHI/m HpaKTI/I‘—IeCKI/IX, y‘Ie6HO-I/ICCJ'Ie)IOBaTeJ'H)CKI/IX 158 HpOGKTHI)IX 3aaa4,

HCIIOJIE30BaTh 3HAHUA 0 bu3IeCKUX 00BEKTax " rporieccax B
MOBCETHEBHOM  KU3HM  JJIs1  oOecriedyeHuss  O€30MacHOCTH  MpuU  OOpalieHuu ¢
npuoopaMr ¥ TEXHUYECKUMH  YCTPOWCTBaMH, JUII  COXPaHEHHsS]  3JI0POBbS U
COOMIONIEHUST HOPM  JKOJIOTMYECKOTO  TIOBEACHHWS B  OKpYyXaromed cpeme, Ui
MPUHATUS PEIICHUN B TIOBCETHEBHOM KU3HHU.

BbinyckHMK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUThHCS:
MMOHUMATh U OOBSACHATD LEIOCTHOCTh buznyeckon TEopuH, paznuyaTth
IpaHULbl €€ MPUMEHUMOCTH U MECTO B PsIy IpYruX (GU3HUECKUX TEOPHH;
BIIAJIETh NMpUEMAMU MOCTPOCHUSI TEOPETUUYECKUX JI0KA3aTEIbCTB, @ TAK)KE MPOrHO3UPOBAHUS
0COOCHHOCTEH MpOTeKaHUs (PU3NYECKUX SIBICHUNW M IPOLECCOB HAa OCHOBE MOJYYEHHBIX
TEOPETUYECKHX BBIBOJIOB U JI0KA3aTEIbCTB;
XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX]y OCHOBOIOJAralolUMH HAyYHBIMH MOHSITUSIMHU:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, MOJI€), ABMKEHHE, CIIIa, DHEPTHUS;
BBIJIBUTaTh ~ TUINOTE3bl HAa  OCHOBE  3HAaHUS  OCHOBOIOJIATAIOIIUX  (DU3HUYECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;
CaMOCTOATENILHO TJIAHUPOBATh U IPOBOIUTH (DU3UYECKHE SKCIICPUMEHTHI,
XapaKTepH30BaTh INI00ANbHbBIE TPOOIEMBI, CTOSAIINE MIEPE]] YEIOBEYECTBOM (SHEPreTUYECKHe,
CBIPBEBBIE, IKOJIOTMYECKUE) U POJIb (DU3UKHU B PEIICHHH ITUX TPOOIIEM;
pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAauEeCTBEHHbIC M pacuéTHble (U3MYECKUE 3aJaudl C
BBIOOPOM (U3UUECKON MOJENH, MCIOJIb3ysd HECKOJBKO (M3MYECKUX 3aKOHOB U (opmy,
CBSI3bIBAIOIIMX U3BECTHBIC (PU3MUECKUE BETMUNHBI, B KOHTEKCTE MEKITPEIMETHBIX CBSI3€H;
OOBSICHATh NPUHIMIIBI pabOTbl M XapaKTEPUCTUKM HW3YYEHHBIX MAIIMH, NPUOOPOB U
TEXHUYECKUX YCTPOUCTB;
OOBSICHATH YCIIOBUSI MPUMEHEHUS (PU3MUECKUX MOJeNell MpH peleHun (pu3nyeckux 3ajaad,
HaXOJUTh aJeKBAaTHYIO IMPEJUIOKEHHON 3amaue (PU3NYecKylo MOJEib, pa3peliars npodiemy
KaK Ha OCHOBE UMEIOIMXCA 3HAHWUM, TaK ¥ IPU IOMOIIM METOIOB OLIEHKH.



2.Coaep:kanue y4eOHOr0 mpeamera
DuU3HUKA M eCTECTBEHHO — HAYYHbI MeTO/] MO3HAHUS NPHUPOIbI

dusuka — pyHIaMeHTalbHas HaykKa o pupoje. HaydHblil MeTo1 MO3HAHMS.

Mertoapl uccienoBanus (pusnyeckux sBICHUH. MojaenupoBaHue (U3NUYECKUX SBICHUH H
nporieccoB. Hayunsie aktel u runores3pl. Ou3nyueckue 3aKOHbBI U TPAHHIIBI MX TTPUMEHUMOCTH.
dusznyeckue TEOPUM W TPUHIMUI COOTBETCTBUS. Dusznueckwe BeaM4HMHBL. [lorpemrHocTu
u3MepeHuit (pu3udeckux BenUYHMH. Pons W Mecro (u3ukud B (OPMHUPOBAHHHM COBPEMEHHOM
HAay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU EATENBHOCTH JOJEH. Pusuka u Kyiomypa.

Mexanuka

['panuupl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku. [IpocTpaHcTBO W Bpems.
OTHOCUTENBHOCTh MEXaHHuecKoro IBmxkeHusa. Cucrembl orcuéra. CKaJIpHbIE U BEKTOPHBIC
¢u3nueckue BenuuuHbL.  Tpaekropus. Ilyrs. Ilepememenue. Ckopocts. YckopeHHe.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE [BH)KEHHE. PaBHOMEpHOE NBWXEHHE IO
OKPY>KHOCTH.

BsaumoneiictBue Ten. Senenue nnepuuu. Cuna. Macca. HeprnuanbHble CHCTEMBI OTCUETA.
3akonbl auHamukd HeroTona. Cuiia TsDKeCTH, BeC, HeBeCOMOCTh. CHIIBI YINPYTrOCTH, CHJIBI
TpeHUs. 3aKOHBI: BCEMUPHOTO TATOTeHUs, ['yKka, TpeHus. Mcnoavzosanue 3akoH08 Mexanuxku Ojis
00vACHEHUs 08UNCEHUSI HeDeCHbIX men U OJisl pA3GUMUSL KOCMUYECKUX UCCTIe008aHULL.

NMnynbsc MaTtepuanbHOM TOYKHM M cucTeMbl. IMIynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCa.
Mexannyeckas pabora. MomHocTs. Mexanudeckasi 3HEpIrsi MaTepHaibHOM TOUYKH U CUCTEMBI.
3aKOH COXpaHEHHs] MeXaHU4eCKOoW sHeprun. PaboTa CHIIbI TSDKECTH U CUJIBI YIIPYTOCTH.

PaBHOBecHEe mMaTepuanbHOW TOYKM W TBEPIAOTO Tena. MOMEHT CWIbl. Y CIOBHS PAaBHOBECHS.
PaBHOBecue xukocTu u ra3a. Jlasnenue. /Jeuoicenue socuokocmu.

MouekyasipHasi pu3uKa ¥ TEPMOANHAMHKA

Monexynsipao — kunetudeckas teopusi (MKT) crpoenus BemecTBa u €€ SKCIepUMEHTAIBHBIC
JIOKa3aTelbCcTBa. TermaoBoe paBHOBecHe. AOCOJIIOTHAash TeMmIeparypa Kak Mepa CpenHen
KMHETUYECKON 3HEPruu TEIUIOBOTO JBWKEHUs YacTHI] BewlecTBa. Mojenap UAEabHOIO rasa.
JlaBieHne rasza. YpaBHEHHE COCTOSHHMSI HJICAJIbHOrO rasza. YpaBHeHHME MeHnaeneeBa —
Knaneiipona. ['a30BbI€ 3aKOHBI.

ArperatHble COCTOSIHUS BELIECTBA. B3auMHble MpeBpamieHus KUIKOCTH U ras3a. Brasxcrocmo
6030yxa. Mopenb ctpoeHust xuakoctedl. IloBepxHOCTHOE HaTspkeHHMe. Kpuctaimudyeckue u
aMmopdHBbIE Tea.

Buytpennsis sueprusa. Pabora u Temionepenaya Kak crocoObl M3MEHEHHs] BHYTpEHHEH
SHEepruu. YpaBHEHHE TerioBoro Oamanca. IlepBwiii 3akoH TepmoauHamuku. HeobpaTumocTs
TeroBbIX nporeccos. [Ipunnunst aevictBus n K11/ TennoBeix Mamus.

OCHOBBI JIEKTPOAMHAMUKH

DIEeKTpUYECKUE 3apsiibl. 3aKOH COXPAHEHUS AIIEKTPUUYECKOro 3apsaa. 3akoH KynoHna.

Onekrpuyeckoe mnoJie. Hanpssk€HHOCTh M MOTEHLMAN 3JIEKTPOCTaTUYeCKoro mnosis. JIlmaum
HalpsHKEHHOCTH M SKBUIOTCHLMAJIbHBIE TMOBEPXHOCTH. [IpuHIMI Cynepno3uuuu MOJIEH.
1Iposoonuxu u ousekmpuxu 8 snekmpuieckom noie. IneKTpoéMrkocts. Konaencarop.

[locrosiHubI 3nekTpuueckuid Tok. Cuna Ttoka. Comnpotusiienue. IlocnenoBarenbHoe u
napajieJIbHOE COE€UHEHUE NPOBOJHUKOB. 3akoH [[xoyns — JleHna. DiekTpoaBuxKylas cuia.
3akoH Oma i MNOJNHOW Uenu. OJEKTPUYECKUH TOK B IPOBOJHMKAX, 3JIEKTPOJIUTAX,
MOJIYIPOBOIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocms.

MarnuTtHoe nosne. BekTop MHIYKIIMM MarHUTHOrO MmoJjs. JleficTBMe MarHUTHOTO MOJs Ha
MPOBOJIHUK C TOKOM M ABWXKYIIYIOCS 3apshkeHHYr0 yacTtuily. Cuna Ammnepa u cuia Jlopenna.
MaruuTHbIE CBOMCTBA BEILIECTBA.

SIBneHue >IEKTPOMArHUTHOW WHAYKUMH. MarauTtHelii mnotok. IlpaBuno Jlenma. 3akon
ANIEKTPOMAarHUTHOM MHAYKUWU. SIBIEHHE CaMOMHAYKUMU. MIHAYKTUBHOCTb. DJIEKTPOMArHUTHOE
nose. SHepaus 21eKmpoMaASHUMHO20 NOJIAL.

Kosie0anus u BOJIHBI

Mexanudeckue kosiebanus. ['apMoHUUeckre KoineOaHusl.



CBoOoxHble, 3aTyxaloliue, BBIHYXKJIEHHbIC KojeOanus. IlpeBpaimieHus 5SHEpPruu mpu
KoJieOaHusIX. Pe3onanc.

OnexkrpoMarautHbie Kosebanus. Konebarenbupiii KOHTYp. [lepeMeHHbII 2TeKTpU4YecKuil TOK.
Pesonanc 6 sanexmpuueckoii yenu. Kopomkoe zamvikanue.

Mexanudeckue BoJIHBL. [IponosibHBlE UM TomepeuHble BOJHBL. CKOpPOCTh M JJMHA BOJIHBI
Hnmepghepenyus u ougppaxyus. Inepeus 601Hvl. 36yK0BbIE BOHDI.

DNeKTpOMarHUTHBIC BOJIHEL. CsoiicTBa ANEKTPOMATrHUTHBIX BOJIH. Jnana3oHbl
AIEKTPOMArHUTHBIX U3JYYEHUN U UX IPAKTHYECKOE MPUMEHEHHUE.
Onruka

['eomerpuueckast omntuka. CKOpOCTh CBeTa. 3aKOHBI OTPAKEHUS W TPEIIOMIICHHUS CBETA.
dopmyna TOHKOH JHH3BI. BOJTHOBBIE CBOMCTBA CBeTa: qUcCIepcHs, HHTephepeHus, AudpaKms,
MOJISIPU3AIHSL

OcCHOBBI CHIENUAIBHOI TEOPHH OTHOCUTEIBLHOCTH

[ToctynaTel TEOpPUM OTHOCHTEIBHOCTH W CJEICTBHUS W3 HHUX. VIHBapMaHTHOCTH MOMIYJS

CKOPOCTH CBETa B BaKyyMme. DHeprus mokosi. CBS3b MaCChl M SHEPTHHU CBOOOHOM YaCTHUIIBI.
KBanToBas ¢pusuka. Pusuka aToMa 4 aTOMHOI0 AApPa

l'unoreza M.[Inanka. @orosnexkrpuueckuid 3pdexr. OnpiTel  CroNeTOBa. 3aKOHBI
¢doTtorddexra. YpaBHenue OiHmTerHa. doToH. KopmyckynsipHO — BOJHOBOM yaju3M.
Coomnouwenue neonpedenénnocmetl I etizenoepea.

[Inanerapras moxaens aroma. OOBsICHEHWE JMHEHYATOrO CIEKTpa BOJOPOJa HAa OCHOBE
KBAaHTOBBIX MOCTYJIATOB bopa.

CocTtaB U CTpOCHHE aTOMHBIX sIep. DHEPTUs CBS3M aTOMHBIX siiep. Buipl pagnoakTUBHBIX
MpPEBpAIICHU aTOMHBIX s/ep. 3aKOH PaJuOaKTUBHOTO pacnana. AnepHeie peakuuu. [lenmnas
peakuus AeneHus saep. [lpumenenue a0ephoii sHepeuu.

DJieMeHTapHbIe YacTUllbl. @yHIaMEHTAIbHbIE B3AUMOJICHCTBUS.

Crtpoenue Bcenennoit

CoJiHeUHas cucTemMa: IJIaHeThl U MaJible Tena, cucteMa 3emuts — Jlyna. CTpoeHue U 3BOJIIOIUSA
Comnnna u 38€371. Kimaccudukanmst 38€371. 3BE3761 1 MICTOUHUKHU UX SHEPTHH.
lNanaktrka. CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUU U 3BOJIIOLIMH BceneHHOM.

IlepedyeHb J1a00OPATOPHBIX M MPAKTHYECKUX PadoT

10 knacc

N3yuenue nBuxkeHus Teaa 1o OKPyKHOCTH.

N3mepenue KECTKOCTH NPYKHUHBI.

N3mepenue ko3 duirienta TpeHus CKOIbKEHUS.

N3yuenune 3aKkoHa COXpAHEHUSI MEXAHUYECKOM SHEPIUH.

N3yuenue paBHOBECHs TeJa MO AEHCTBUEM HECKOJIBKUX CHIL.

N3mepenue TemnepaTypbl KUAKOCTHBIMU U UGPOBBIMU TEPMOMETPAMH.

DKcnepuMeHTanbHas rmposepka 3akona ['eit — Jlroccaka.

[TocnenoBarenbHOE U NApAILJIEIBHOE COEAUHEHNE IPOBOJHUKOB.

N3mepenune 3/1C nucrounuka Toxa.

CoNo~LWNE

11 knacc
W3mepenue cuiibl B3aUMOJICHCTBUS KaTyIIKU ¢ TOKOM U MarHuTa.
HccnenoBanue siBiIeHUS AIEKTPOMArHUTHOM WHIYKIIUU.
Omnpenenenre ycKOpeHUs: CBOOOHOTO MaieHUs IPY MOMOIIN MasSTHHKA.
Omnpenenenue mokaaress MPETOMIICHHS CPEbI.
N3mepenune GhoKycHOTO pacCTOSIHUS cOOUpAIOIIei TUH3BI.
Omnpenenenre JTUHBI CBETOBOM BOJHBI
Habmtonenue CrionHoro u TMHENYaToro CreKTpoB.
HccnenoBanue crekTpa BOJAOPOA.
Omnpenenenre UMIyIbCa U SHEPTUU YaCTHUIIBI TP IBUKEHUU B MATHUTHOM TI0JIe (110
¢dororpadun).
10. MccnenoBanue ABMKEHUS TBOMHBIX 3BE3 (11O MEYATHBIM MaTepuaiam).

CoNoOR~WNE



Ilpamvie usmepenusn:
- W3MEpPEHUE MIHOBEHHOM CKOpPOCTU C HCIOJIb30BAaHUEM CEKYHJOMEpa WM KOMIIBIOTEpA C
JTaTYNKaAMH;
- cpaBHEHUE Macc (10 B3aUMOJCHCTBUIO);
- U3MEPEHUE CUJI B MEXAHHUKE;
- U3MEPEHHE TEMITEPATYPhI )KUIKOCTHBIMU U IU(POBBIMUA TEPMOMETPAMHU;
- OLIEHKa CWJI B3aUMOJICHCTBUS MOJIEKYJ (METOJO0M OTphIBA Kallellb);
- DJKCIEepUMEHTajJbHas IpoBepka 3akoHa ['eii — Jltoccaka (M3MEpeHHE TEPMOJIMHAMUYECKHX
rapamMeTpoB rasa);
- usmepenue J/1C ncrounmka Toka;
- OIIpeieIeHHE Neprojia 0OpaleHus JBOMHbBIX 3BE3]] (I€YaTHbIE MaTEpUAIIbI).

Koceennvie usmepenus:
- U3MEPEHUE YCKOPEHMUS;
- U3MEpPEHNE YCKOPEHUSI CBOOOIHOTO MMaICHUS;
- OIIpeIeTIeHNE SHEPTUH U UMITYJIbCa 10 TOPMO3HOMY ITYTH;
- U3MEpPEHNE yAEIbHOMN TEeIJIOTHI IJIaBJICHUS JIbJA;
- H3MepeHue HANpsSHKEHHOCTU BUXPEBOTO JEKTPUUYECKOTO TOJIS (IIPH HAOIIOIEHUN
AIIEKTPOMArHUTHON HHIYKIIUH);
- M3MepeHne BHYTPEHHEr0 COPOTUBIICHUS HCTOYHUKA TOKA;
- OIpeJieIeHNe MoKa3aTesl MPEJIOMIICHUS CPEJIbl;
- u3MepeHne (POKYCHOTO pacCTOSTHUS COOMpAIOLIEH U paccenBaroIIel JIHH3;
- OIpeieIeHHE JUIMHBI CBETOBOM BOJIHBIL;
- olleHKa MHPOPMAITHOHHOM EMKOCTH KOMITakT — nucka (CD);
- OIIpeIelIeHNe UMITYJIbCa U SHEPTUU YaCTULIBI P IBUYKEHUHN B MArHUTHOM ToJie (110
dboTorpadusam).
Haonwoenusa:

- HaOJIOZCHHE MEXAaHMYECKUX SIBJICHUM B HMHEPUHUAIBbHBIX WU HEHWHEPLMAJIbHBIX CHCTEMax
OTCUETa;
- HaOJI0IeHNE BBIHY)KJICHHBIX KOJICOAHUW U PE30HAHCa;
- HaOmonenue nuddy3uu;
- HaOMI0/IeHNE SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUU;
- HaOJII0/IeHNEe BOJIHOBBIX CBOMCTB cBeTa: qudpakiius, UHTepPepeHIns, OIS pU3aLIHs;
- HaOJII0/IeHHE CIIEKTPOB;
- BeuepHUe HaOmo1eHus 3BE31, JIyHbI U MJIaHET B TEJIECKOI WU OMHOKIIb.

Ilposepka zunomes3:
- MpU JBIDKEHUH OpycKa MO HAKJIOHHOM IUIOCKOCTH BpEeMs MepeMelleHHs Ha OnpeaeiaéHHOe
paccTosiHue TeM OOJIbIIe, YeM OoJIbIlie Macca OpycKa;
- IpY 3aTyXaHUH KOJIeOaHU aMIUIUTyIa 0OpaTHO MPONMOPIUOHAIbHA BPEMEHU;
- KBaJpaT CpeJHEero mnepeMernieHus OpPOyHOBCKOW YacTUIBI MPSAMO MPOTOPIHOHATIEH BPEMEHU
HaOmroaeHus (1o Tpekam IleppeHna);
- CKOPOCTb OCTBIBAHUS BOJIbI IMHEHHO 3aBUCHUT OT BPEMEHU OCTHIBAHMS;
- HampsDKEHUE MPH MOCIeI0BATEIIbHOM BKJIIOYEHHH JIAMIIOYKHA U PE3UCTOpa HE PaBHO CyMMe
HaAMpPsDKEHUN Ha JIAaMIIOUKE U PE3UCTOPE;
- YTOJ1 MPEIOMJIICHHS MIPSIMO MPOMIOPLIMOHAICH YTy MaICHHS;
- TIpY IJIOTHOM CJIO’KEHHUH JBYX JIMH3 ONTHUYECKHE CHIIbI CKJIA/IbIBAOTCS.

Hccneoosanua:

- MCCJIEIOBAaHNE PAaBHOYCKOPEHHOI'O JABWKEHUS C UCIIOJIb30BAHUEM DIIEKTPOHHOTO CEKYHIOMEpa
WM KOMIIbIOTEpA C AaTYUKAMU;
- HCCIIeJIOBaHUE JIBUKECHUS Tejla, OpPOLICHHOTO TOPU30HTAIBHO;
- CCIIEI0BAHUE LIEHTPAJIBHOTO yIapa;
- HCCIIEI0BaHNE Ka4eHMs IUJIMHAPA 110 HAKJIOHHOM INIOCKOCTH;
- HCCIIeJIOBaHUE JIBIXKEHUSI OpOyHOBCKOM yacTullsl (1o Tpekam Ileppena);



- HCCIIEI0BaHUE U30IPOIIECCOB;
- HCCJIEJIOBAHUE M30XOPHOTO MPOLECCa U OIIEHKA a0COIIOTHOTO HYJIS;
- HCCIIEI0BaHUE OCThIBAaHUS BOJIBI;
- MCCJIEI0BaHUE 3aBUCUMOCTH HAIPSDKEHUS Ha MOJII0CaX UCTOYHMKA TOKA OT CHJIBI TOKA B LIETIH;
- MCCJIEI0BaHUE 3aBUCUMOCTH CUJIBI TOKA YEPE3 JJAMIIOUKY OT HAlPsKEHUS Ha HEl;
- HCCIIEIOBaHUE HAarpeBaHMUs BOJIbl HarpeBaTeaeM HeOOIbIION MOLIIHOCTH;
- HCCJIEIOBAHUE SIBJICHUSI 3JIEKTPOMArHUTHOM UHIYKIINH;
- HCCIIEI0BaHUE 3aBUCHMOCTH yIJla NMPEJIOMIICHHSI OT yIJjla MaJieHus;
- HCCIIEJIOBAHUE 3aBHCUMOCTH PACCTOSHUS JIMH3BI 10 H300paKEHUS OT PACCTOSHHUS JIMH3BI JI0
IpeIMeTa;
- HCCIIeI0BaHUE CIIEKTPa BOJAOPO/Ia;
- HCCIIEIOBaHUE JABWKEHUS ABOMHBIX 3BE3] (I10 MEYaTHBIM MaTepuaiam).
Koncmpyupoeanue mexnuueckux ycmpoiucmae:
- KOHCTPYMPOBaHUE HAKIIOHHOW INTIOCKOCTH € 3agaHHbIM KII/I;
- KOHCTPYUPOBAHUE PHIYaKHBIX BECOB;
- KOHCTPYMpOBaHHE HAKIOHHOW IUIOCKOCTH, IO KOTOPOM OpYCOK IBHXKETCS C 3aJaHHBIM
YCKOpPEHUEM;
- KOHCTPYUPOBAHUE JIEKTPOABUTATENS,;
- KOHCTPYHUpPOBaHHUE TPaHCPOPMATOPA;
- KOHCTPYUPOBAHHUE MOJIETH TEJIECKOTa U MUKPOCKOTIA.

Jannast pabouasi nmporpamMma no usuke s 6a30BOro ypoBHSI cOocTaBlieHa U3 pacuéra 136
4yacoB 3a JBa rojga oOyyeHus (mo 2 yaca B Hegenmto B 10-m m 11-M kiaccax). B aBTOpckoit
nporpamMe A.B. Illatanunoi «®usuka. Knaccuueckuii kype. 10-11 kmacce» npemycMOTpEeHO
oxoJio 10% pesepBHOro BpeMeHu. Pe3epB ncnosnp3yercs yuutenaeM AJis yBEeIHMUEHUsI BpEMEHHU Ha
M3y4YeHHUE OTACIBHBIX TeM Kypca (PU3UKHU U i1 0000IIaroIero NOBTOPEHUS B KOHIIE Y9eOHOTO
roja.



3. TemaTuueckoe IJIAHUPOBAHUE

10 kaace

Pa3pen

KoaundecTBoO

4acoB

Tempbl

KoandecTBoO

YacoB

OcHoBHBIE BH/BI JeSITeJILHOCTH 00y4arouXxcsi
(na yposHe YY/I)

()

OcCHOBHBIE
HANIpaBJICHUS
BOCIIMTATEIbHOM

AeATECJIbHOCTH

Pduszuxka u
€CTeCTBEHHO —
HAYYHBII
MeTOo/
MO3HAHMSA
NPUPOABLI

®dusuka u
€CTECTBEHHO —
Hay4HBIN
METOJ
MTO3HAHUSA
IIPUPOIbI

OOBACHAIOT HA KOHKPETHBIX IIPUMEPAX pojib U MECTO
¢u3vkn B (OPMUPOBAHUU COBPEMEHHON Hay4dHOMU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKON AESITETbHOCTU JIIOJCH.
BocmponsBogaT  cxeMy — HayyHOro  IO3HaHMS,
IPUBOJISAT IPUMEPHI €€ HCTI0Ib30BaHMSL.

N
w
IS

MexaHnuka

31

Kunematuka

JlaroT  omnpeneneHHss  MOHATUNA:  MEXaHUYECKOE
JBHKXCHUC, MOCTYIIATCIIbHOC JABMIKCHUEC,
PAaBHOMEPHOC NABUKCHUEC, HCPABHOMCPHOC NBHKCHUC,
PAaBHOYCKOpPEHHOE  OBIDKEHHUE,  NIBIDKEHHE IO
OKPY)KHOCTH C TIOCTOSIHHOM CKOpPOCTHIO, CHCTEMa
oTcu€ra, MarepuajgbHas TOYKa, TPACKTOPHS, IyTh,
rnepeMenieHne, KOOpJAWHATAa, MOMEHT BpPEMEHH,
IPOMEXYTOK BPEMEHH, CKOPOCTH PaBHOMEPHOIO
NBUKEHHS,  CPEOHSs  CKOpPOCTb,  MTHOBEHHAs
CKOPOCTB, yCKOpEHHe, LHEHTPOCTPEMUTEIBHOE
yckopenue. [IpuMeHSIIOT 3HaHUsA O JEHUCTBUSAX C
BEKTOPaMH, MOCTPOCHUH U YTEHUH TpaPuKoB
3aBHCHUMOCTH MEX]y BEIHUYNHAMHU.

3anuceIBaoT ypaBHEHUS PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO  MEXaHMYeCKOro  JIBHIKEHHUSI.
OnpenenstoT Mo ypaBHEHHUSIM MMapaMeTPbl TBUKEHHUSI.
Crposit  rpadukd  3aBUCHUMOCTH  KOOPIHMHATHI,
MTHOBEHHOH CKOPOCTH, YCKOPEHHS OT BpEMEHH.
JlatoT ompeneneHuss MOHSATUH: MOCTyMaTeIbHOE U
BpalllaTteabHOe ABHKEHUE.

o
~N Do
w
S

3aKOHEBI
TUHAMHUKHA
Hrrotona

JlaroT onpeneneHus NOHATAN: HHEPLUS, UHEPTHOCTD,
Mmacca, cuia, PaBHOIEHCTBYIOLIAS cuia,
UMHEepLMaiapHas cucreMa orcuéra. Pacnosnaror,
HaOMIONAKOT siBJIeHUE MHepLuu. [IpuBoaaT npumepsl
€ro TpOSIBICHHUS B  KOHKPETHBIX  CHUTYyalMsX.
OO0BscHSIOT MEXaHUYECKUE SIBJICHUS B
UHEpPLUAIbHBIX W  HEWHEpPLUAIbHBIX  CUCTEMax
O0TCY€Ta. BBIACNIAIOT NEUCTBUA TEN APYr Ha Japyra u
XapakTepU3yroT UX cwiaMu. [IpuMeHs0T 3HaHUA O
JEUCTBUAX HaJ BEKTOpaMH, IOJIyYEHHBIE Ha YpPOKax
anreOpbl.  OnpenensoT paBHOACHCTBYIOUIYIO CHITY
IBYyX U 6osee cuit. PopMyaMpyrOT NEPBBINA, BTOPOH U
TpeTUui 3aKOHBI HerotoHa, yCIIOBUSA ux
IPUMEHUMOCTH. [IpUMEHSAIOT TIepBBIM, BTOPOU U
TPETUH 3aKOHBI HbIOTOHA TP PEIIEHUU PACYETHBIX U
JKCIIEpUMEHTAIIBHBIX 3a/a4.




Cuiel B
MEXaHUKE

JlaroT ompeneneHUs TOHATUN: CWJIA TSHKECTH, CHIIA
VIPYTOCTH, CHWJIa TpPEHHUS, BEC, HEBECOMOCTbD,
neperpyska, rnepBasi KOCMHUIeCKasi CKOPOCTb.
DopMyIHPYIOT 3aKOH BCEMUPHOTO TATOTCHHS U
YCIIOBUS €r0 MpUMEHUMOCTU. Haxonmsar B jureparype
u B HMaTepHere wHpOpMAIUiO 00 OTKPBITUU
HproToHOM  3aKOHa  BCEMHPHOTO  TSATOTCHHUS.
[IpuMeHSIOT 3aKOH BCEMHPHOTO TATOTCHUS MIPH
pENICHUH KOHKPETHBIX 3a/1a4.

BBIYHCIISAIOT CHITY TSDKECTH M BEC TeJIa B KOHKPETHBIX
CUTYaITUsIX.

[TepeuncisiFoT CXOACTBA W Pa3MuUUsS BeCa W CHIIBI
TSOKECTH. Pacrmo3HAIOT M BOCHPOU3BOIAT COCTOSHHE
TEJN, TMPU KOTOPHIX BEC Tela pPaBEH, OOJbIIC WIH
MEHBIIIEC CHJIBI TSHKECTH, HEBECOMOCTD.

Pacno3naror,  BOCHpOM3BOIAT W  HAOIIOAAIOT
pas3nuYHbIE BHIBI AedopMmaruu Ten. DopmynmupyroT
3aKkoH ['yka, TpaHuIIBl €r0 TPUMEHHMOCTH.
Pacrio3naror, BOCTIpOM3BOMAT, HAOIIOJAIOT SIBJICHUS
CyXOro TpPEHHUs TIOKOS, CKOJBKCHUS, KadeHHUS,
COTIPOTHBIICHUS TIPH JBWKCHUH TEJIa B KHUJIKOCTH TN
raze. M3mepsaoT u u300pakaroT rpa@uueckd CUITy
TpeHust. Mcmonp3yror GopMyly Ui BBIYHCICHHS
CHWJIBI TPEHUS CKOJIbXKEHUS IIPU PEIICHUH 3aa4.
W3MepsioT cuily TS¥KECTH, CHITy YIPYTOCTH, BEC Telna,
CUIIy TPEHMS, YAJUHEHHE MPYXUHbL. OnpenensioT ¢
MOMOUIbI0O  KOCBEHHBIX  H3MEpEHUH  KECTKOCTh
MPY>XUHBI, KOAPGUIIMEHT TPEHUS CKOTBKCHUSI.
PabGoTator B mape mpu BBITIOJIHEHHH J1a00PaTOPHBIX
paboT U MPAaKTUYECKUX 3a/IaHUM.

3akoH
COXpaHEHUs
HMMITYJIbCA

Hatot OIpeaeeHus MOHSTHH: HUMITYJIbC
MaTepuaIbHOW TOYKH, HMIIYJIbC CHJIBI, HMIIYJIbC
CUCTEMBbI Te€J, 3aMKHYTasl CHUCTeMa TeJl, PEaKTUBHOE
JBUKECHHE.

QOopMyIHPYIOT 3aKOH  COXpaHEHHs  HMIIYJIbCa,
T'PaHULIBI €70 TPUMEHUMOCTH.

CocCTaBiIIIOT  ypaBHEHMS, OIMCHIBAIOLIME 3aKOH
COXpaHEHHUS HUMITyJbCa B KOHKPETHOH CHUTYyallUH.
HaxonsT HensBecTHbIC BETHUMHBL.

l'oToBAT mpe3eHTaMu W COOOIIEHHUS O TMOJETAX
YelloBeKa B KOCMOC, O JIOCTHXKEHHSIX Hallleil CTpaHbl B
OCBOEHUU KOCMHUYECKOTO MPOCTPAHCTBA.




3aKkoH
COXpaHEHUS
MEXaHHMYECKOM
SHEPTUU

Jlator  ompeneneHuss MOHATHNA: paboTa  CHIIBL,
MOIIIHOCTb, KMHETHYECKasi JHEpPrus, NOTCHIUAIbHAs
DHEPIHUs, MIOJIHAs MEXaHU4eCcKas JHEpPTHUA,
KOHCEepBaTHBHas cwia. HaxomsiT B KOHKpETHOU
CUTyallul 3HA4YeHUS (PU3MYECKHX BEIUYMH: PabOTHI
CHJIBI, pabOTBl CHJIBI TSDKECTH, pPa0OTBI  CHIIBI
yIPYrOCTH, pabOThl CHJIBI TPEHHUS, MOIIHOCTH,
KMHETUYECKOM JHEpPruM, W3MEHEHUs KHUHETUYECKOU
SHEpPIruM,  IMOTEHLMAJIBHOM  DHEpPrMH  Tel B
IPaBUTALMOHHOM TII0JI€, TOTCHUHAIBHOW HHEPruu
yIpyro nedopMupoBaHHOTO Tena, IIOJIHOM
MEXaHUYECKOM dHepruu. QPOopMynupyroT 3aKOH
COXpPAHEHUsl SHEPIMHM U TPAHUIBI €r0 NPUMEHEHMS.
BBINOJIHAIOT 3KCIEPUMEHTAIBHYIO TPOBEPKY.

Craruka

Jaror  omnpeneneHuss — NOHATHI:  paBHOBECHE,
YCTOMYMBOE PaBHOBECUE, HEYCTOMYMBOE PaBHOBECHE,
0e3pa3InyHOE pPaBHOBECHE, IJIEUO CHUJIBI U MOMEHT
CHJIBL.

[IepeuncisroT ycinoBHs paBHOBECHS MaTEpPHAIBHON
TOYKH U TBEPJIOTO TEIA.

Haxonat B nureparype u Untepuere undopmanuio o
3HAUYEHUU CTATUKH B CTPOUTEIHCTBE, TEXHUKE, OBITY,
o0bsicHeHue (POPMBI U pa3sMEPOB 0OBEKTOB IPUPOIBL,
TOTOBAT MpPE3eHTAlMM U COOOIIEHHs IO JaHHBIM
TEMaM.

OCHOBEI
TUAPO-
MEXaHUKHU

JaroT  ompeneneHus — MOHATHA:  HECOKMMaemas
KUAKOCTb,  paBHOBECHE  JKMIKOCTH U  Ta3a,
TUAPOCTATUYECKOE JJaBJICHHUE.

@opmynupyroT 3akoH [lackans U MpUMEHSIOT €ro A
00BsICHEeHUS TUIPOCTATUYECKOTO napajokca,
MPUHIINIA JeHCTBUS TUAPABINYECKOTO Ipecca.
QopMyIHPYIOT 3aKOH ApXuMela U HPUMEHSIOT €ro
JUIS pEIIeHUs 3a1au.

Moaexyasipuas
pusuka u
Tepmo-
MHAMUKA

18

OCHOBEI
MOJIEKYJISIPHO —
KHUHETUYECKOM
TEOpUHU

JlatoT ompezneneHue MOHATUN: TEIJIOBBIC SIBJICHMUS,
MaKpOCKOIMYECKUE Teja, TEIUIOBOE JIBIXKEHHE,
OpoyHOBCKOE JBIKEHUE, AU(PQYy3Hsi, OTHOCUTEIbHAS
MOJIEKYJIIpHAsi ~ Macca, KOJUYEeCTBO  BEIIECTBA,
MOJISIpHAas Macca, MOJIeKyJla, Macca MOJIEKYJIbI,
CKOPOCTh JIBUKCHUS MOJIEKYJIBI, cpenHsis
KUHETHUYecKas SHEprus MOJIEKYJIBI, CHJIBI
B3aMMOJICHICTBUSL ~ MOJIEKYN,  HWJAeaJbHBIA  Ta3,
MUKPOCKOTIMYECKHE MapaMeTpbl, MaKpPOCKOTTUYECKHE
napameTphl, JIaBJICHUE rasa, abconoTHas
Temreparypa,  TemioBoe  paBHoBecue, MKT.
[lepeuncnsitor  ocHoBHble  moJioxkenuss ~ MKT,
OPUBOJAT TMPUMEPHI, PE3yabTaThl HAOMIOACHUA U
OTIMCHIBAIOT AKCIEPUMEHTHI, JOKa3bIBAIOIINE MX
CIPaBEeTMBOCTh.  VICTIONB3YIOT  MOJYYEeHHBIE Ha
ypoKax XUMHUU 3HAHUA U yMeHusa. DopMymupyroT
¢u3nyecKkuit  CMBICT  TIOCTOSIHHOM  ABOrajpo.
O1neHuBaIOT pa3Mep MOJICKYIIHI.




Cocrasisitor ocHoBHOE ypaBHeHue MKT uneansHoro
ra3a, HaXoJiT HEU3BECTHbIE BETUYHUHBI.

CocTaBisIlOT ypaBHEHMS, CBS3BIBAIOILIUE JaBJICHUE
UJEAaTBbHOIO Ta3a CO CpeJHEd KHUHETUYECKOU
PHEpPruedl MOJIEKYNl M aOCOJIOTHOH TeMmmepaTypoi;
HaXOJST HEU3BECTHBIE BEITMUUHBIL.

OnwuceBalOT CHOCOOBI  HM3MEPEHHS TEMIIEPaTypHI,
cpaBHMBaKOT mkaiibl KenbBuHa u Llenbcus.

Nsmepsror TEMIIEpaTypy KUJKOCTH, rasa
KHUJIKOCTHBIMH U IIH(PPOBBIMH TEPMOMETPAMHU.
PabGorator B mape, Trpylne OpU BHIIOJHEHUH

nabopatopHoit pabotel. Haxomar B WuTepHere u
JOTIOTHUTEIFHOU JINTEpaType CBEACHUS O UCTOPHH
PasBUTUA aTOMHUCTUYECKOUN TCOpHUHn CTPOCHUA
BEIIECTBA.

YpaBHeHue
COCTOAHUA
rasa

CocTaBisI0T ypaBHEHHE COCTOSIHUS MJEabHOTO rasa
u ypaBHeHHe MeHnneneeBa — Kiamelipona B
KOHKPETHOM  cuTyauuu. Haxomsat,  ucnonb3ys
COCTAaBIJIEHHOE ypaBHEHUE, HEU3BECTHHIE BETUUNHBI.
PacriozHaroT ¥ ONKMCHIBAIOT ~ M30IPOLECCHl B
uaeanbHoM raze. @OpMyIUPYIOT T'a30Bbl€ 3aKOHBI U
OTIPEENSAIOT TPaHUITBI 170'¢ MIPUMEHUMOCTH,
COCTABJISIIOT YPAaBHEHUS I UX OTMHUCAHUS, HAXOIT,
WCIIOJIb3Ysl COCTaBJICHHOE YpPaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

[IpeacraBmsitor B BUAe TpapuKOB HU30XOPHBIH,
M300apHBINA u U30TEPMUYECKUI MPOLECCHI.
Onpenensitor mo rpadukam xapakTep Ipoliecca U
MakpoIapaMeTpsl HJealbHOTrO Trasza. M3mepstor
JaBJICHHUE BO3]lyXa, TEMIIEpaTypy U 00bEM rasa.
PaGorator B mape, Tpylne NOpU BHIIOJHECHUH
NPaKTUYECKUX 3aJaHuil. [OTOBAT mpe3eHTauuu u
COOOIIIEHUS IO U3YYEHHBIM TEMaM.

[IpuMeHAIOT MOJIEeNb UACATBHOIO ras3a /il OMHCAHUs
MOBEJICHUS PEAJIbHBIX I'a30B.

Bzaumubie
MpeBpalleHus
JKHJKOCTH U
rasa

Harot oTpeseNieHue TIOHSTUIA: ucrapeHue,
KOHJICHCAIIUS, KUTIEHUE, TUHAMHYECKOe paBHOBECHE,
HACBILIEHHBIN ap, HEHACKIIIEHHBIN Map, a0COM0THAS
BJIQXKHOCTh, OTHOCUTEJIbHAS BIAYKHOCTb.

Pacrio3naror, BOCIIpOU3BOIAT, HAOMIOAAIOT SIBJICHUS:
ucrapeHue, KOHAeHCaIusl, KUIICHHE.

N3mepsitoT  BAQXHOCTh  BO3AyXa C  [OMOIIBIO
TUTPOMETpa M  TCUXPOMETPA, OINUCHIBAIOT  HX
YCTPOMCTBO.

Kunkoctu

[lepeuncasror cBoMcTBA KUJIKOCTH U OOBSACHIIOT MX
C IIOMOILIBIO MOJIENH CTPOEHHUS KUIKOCTH, CO31aHHON
Ha ocHoBe MKT. JlaroT onpeneneHust NOHATHIN: CHJIBI
IIOBEPXHOCTHOTO HATSKECHMUS, k03¢ purueHt
MIOBEPXHOCTHOIO  HaTspkeHWsa.  PacnosHaror u
BOCIIPOM3BOJAT IIPUMEPHI IIPOSBIICHUS JIEUCTBUS
CHUJIBI IOBEPXHOCTHOIO HATSHKEHUS.




TBEpabie Tena

Jaror omnpenencHue IMOHATUN: KPUCTAJUIMYECKOE
Tesno, amopduoe Teno, anuzorpomnus. llepeuncisior
CBOMCTBA TBEPABIX TEI U OOBSACHSAIOT UX C MOMOIIBIO
Mozenu ctpoeHus. [IpuBoasST mnpumepsl MPOLECCOB,
NOATBEPXKIAIOLINX CXOJCTBA M pa3iuuus CBOMCTB
KPUCTAJUTMYECKUX U aMOP(HBIX TBEPBIX TEIL.
[IpuMeHsIOT MoNlydeHHblE 3HAHUS IPU PELICHUU
3amady Ha ocHoBHoe ypaBHeHue MKT, ypaBHeHue
COCTOSIHUS UACAIBHOIO ra3a, H30IPOLECCHI.

OCHOBBI
TEPMO-
JIMHAMUKA

Jator ompeneneHus: MOHATHI: TEPMOJAMHAMHUYECKas
cucTeMa, pPaBHOBECHOE COCTOSIHUE,
TEPMOJMHAMUYECKUIN TIPOLIECC, BHYTPEHHSSI DHEPT U,
BHYTPEHHSIS SHEPTUst UJICATHHOTO rasa,
TEIJIOEMKOCTh, KOJUYECTBO TEIUIOTHI, yJeibHas
TeII0Ta TIJIaBJICHUS, yAenbHas TeIoTa
napooOpa3oBaHus, yAeJIbHas TEIUIOTa CTOpaHUs
TOIIMBA, paboTa B TEPMOJMHAMHKE, aauabaTHBIN
mpouecc, OOpaTUMBIH  Tpolecc, HeoOpaTUMBbII
MPOIIECC, HarpeBarTelb, XOJOAMIBHHUK, paboyee Teo,
TemoBou asurarens, KII/ TemoBoro asurarers.
OnuceIBaOT CrocoObI W3MEHEHUS
TEPMOJMHAMUYECKON CHUCTEMBI TYTEM COBEPIICHUS
MEXaHUYECKOW pabOThI M TETIOTIEpEIadH.

Haxonsat 3HaueHus1 BHYTpEHHEN YHEPTUM UICATTBHOTO
raza, paboThl HJEaTBLHOTO Tasza, paldOThl HaJ
UJ€ATbHBIM Fa30M, KOJTMYECTBA TEIIOTHI.
@opMyJIUPYIOT TEPBBIA 3aKOH TEPMOJMHAMUKH.
CoCTaBiAIOT ypaBHEHHE, OIKCHIBAIOIIECE MEPBBII
3aKOH TEPMOJMHAMUKM JJI1  H30IpOLECCOB B
UJCAIBHOM ra3e, HaXOIT, UCIOJIb3Ysl COCTABIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIIUUNHBI.

Paznuyator oOpaTtumbie U HEOOpaTHUMbIE MPOIIECCHI.
[ToaTBepxnaroT rpuMepamu HEOOPaTUMOCTb
TEIJIOBBIX ITPOLIECCOB.

[IpuBogsaT  mpuMepbl  TEIUIOBBIX  JIBUTaTesei,
BBIJICJISIFOT B [IPUMEpax OCHOBHBIEC YACTU JABUTATENEH,
ONMCBHIBAIOT  MPUHUMUII  JACUCTBUA.  Bbrumcisior
3Hauenue KII/] TeroBoro asurarens.

Haxonat B nureparype u Untepuere undopmaiuio o
npo0iieMax »JHEPreTHKU U OXpaHe OKpYKarollen
CpeJibl; yYaCTBYIOT B IUCKYCCHH.




OcHOBBI
DJIEKTPO-
TUHAMUKH
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DneKkTpocTaTu
Ka

Jlaror omnpezeiieHue NMOHATUN: dJIEKTPUYECKUN 3apsl,
JIEMEHTAPHBINA  JJICKTPUYECKUN  3apsiji, TOYECUHBIN
AIIEKTPUYECKHUI 3apsii, CBOOOJHBIA JIIEKTPUUCCKHIMA
3apsl,  DJEKTPUYECKOe  I0oJle,  HaNpsKEHHOCTh
IEKTPUYECKOTO  TOJIA, JIMHUM  HAlpsHKEHHOCTH
JIEKTPUYECKOTO TOJIs, OAHOPOJHOE DJIEKTPUYECKOE
1ose,  NOTEHUMal  JJIEKTPUYECKOTO  Pa3HOCTh
NOTEHIMAJIOB, JHEPrus  IEKTPUYECKOro  IOJ,
SKBUIIOTEHIMAIbHAS IIOBEPXHOCTb,
JIEKTPOCTATHYECKAs WHYKIIMS, MOJIApU3aLUs
JUDJIEKTPUKOB, JIMAJIEKTPUYECKas IPOHUIIAEMOCTh
BEIIECTBA, JNEKTPOEMKOCTb, KOH/JICHCATOP.
OOBACHSAIOT ~SIBJIEHWE DJJICKTPU3allMAd Ha OCHOBE
3HaHUM O CTpOCHMH BemecTBa. ONMUCHIBAIOT MPUHITUTI
JIEWCTBUA JIEKTPOMETPA.

QOpMyIHpPYIOT 3aKOH COXPAHEHHUs AIIEKTPUYECKOTO
3apsna u KynoHa, ycinoBus HMX NPHUMEHUMOCTH.
CoCTaBIIIFOT ypaBHEHMS, BBIPAXKAIOIINE 3aKOHBI,
ONIPENETAIOT HEU3BECTHHIE BEITMYHHBI.

Beluncnsror  3HauyeHHWe — HANPsDKEHHOCTH — MOJIA
TOYEYHOI'O DJIEKTPUYECKOIO 3apsifa, OMPEIEISIIOT
HaIlpaBJIEHNE BEKTOPA HANPSKEHHOCTH B KOHKPETHOM
CUTYALNH.

3aKOHEI
OCTOSIHHOT'O
TOKa

JlaroT omnpeneneHue TMOHSTHI: AJIEKTPUUYECKUN TOK,
CWJIa TOKa, BOJbT-aMIlepHas  XapaKTEepPHCTHKA,
JNEKTPUYECKOE COMPOTUBJICHHE, CTOPOHHUE CHIIBI,
ANEKTPOABIKYILAS CUJIA.

[lepeuncnsior yCIOBUS CYIIECTBOBAHHUS
aneKkTpudeckoro Toka. [lomb3yroTcsi ammepMmerpowm,
BOJIbTMETPOM, YYUTBHIBAIOT OCOOCHHOCTH HM3MEPEHUs
KOHKPETHBIM HPUOOPOM U IpaBUJIa MOIKIIOYEHHUS B
JNEKTPUYECKYIO LEIb. Uccnenyrot
9KCIIEPUMEHTAJIbHO 33aBUCHUMOCTh CHJIBI TOKa B
IPOBOJAHHUKE OT HANPSHKEHUS U OT COMPOTHBIICHUS
MPOBOIHUKA.

QopmynupyroT 3akoH Owma 118 y4yacTka Lenw,
yCIIOBUSL €ro mpuMeHuMocTu. PaccunTsiBaioT oOriee
COTIPOTHBIICHUE y4acTka 1enu npu
MOCIIEZIOBATEILbHOM U TMAapaJlJIeIbHOM COEIMHEHHSIX
POBOJAHUKOB. BBITIONHAIOT pacu€Thl CHJI TOKOB H
HANPSDKEHUH B Pa3IMYHBIX AMEKTPUUECKUX LETISX.
QopMynHpYIOT U HUCHOJNB3YIOT 3akoH JDxoynsa —
Jlenmma.  Ompegensitor  pabOoTy W MOIIHOCTH
JJEKTPUYECKOTO  TOKA,  KOJMYECTBO  TEIUIOTHI,
BBIJICJISIIONICICS B MIPOBOJHUKE C TOKOM, MpH
3aJlaHHbIX Mapamerpax. PopmynupyroT 3akoH Oma
JUIS TIOJIHOM 1IeTIH, YCIIOBUS €ro INPHUMEHHUMOCTH.
CocTraBiIOT ypaBHEHHE, BbIpakaromiee 3akoH Owma
JUIsT  TOJHOM  1enmu;  HaxoJsaT,  UCMOJb3Ys
COCTaBJIEHHOE YpPaBHEHUE, HEU3BECTHBIC BEJIMUUHBI.
W3mepsitor  3HaueHHE  BIEKTPOABMXKYIIEH  CHIIBL,
HaIpsKEHUE U CUITY TOKA HA YYacTKe LEMH.




CobnromaloT mpaBuiIa TEXHUKH O€30MaCHOCTU TPHU
paboTe C HICTOYHUKAMH TOKA.

PaGorator B mape, Tpynme TpH BBIIOJHEHUU
IIPAKTUYECKUX 3aJaHUN.

Haxonat B mureparype u Unteprere uHdopmaimto o
CBSI3M  DJIEKTPOMAarHUTHOTO  B3aUMOJCWUCTBUSL  C
XUMHAYECKUMH  PEAKUUSIMH H  OHOJOTHYECKUMU
nporeccaMi, 00 HCHOJBb30BAHUHM  DIIEKTPUYECKUX
SIBIICHUH KUBBIMU OpPraHU3MaMHU.

DnexTpu-
YeCKHil TOK B
Pa3IMYHBIX
cpenax

Harot OIpeescHue TIOHSTHI: HOCHUTEIHN
JNEKTPUUYECKOTO 3apsja, MIPOBOIUMOCTb,
CBEPXIPOBOJUMOCTh, COOCTBEHHas MPOBOIUMOCTb,
npuMecHas IIpOBOANMOCTD, QJICKTPOHHAA
MMPOBOAMMOCTDB, AbIpOYHAsA HIPOBOAMMOCTBH, BAaKYYM,
TEPMOJJIEKTPOHHAs] SMUCCHUS, DJIEKTPOJIU3, Ta30BbIi
paspsn, pekoMOuHanus, HOHHU3ALIMS,
CaMOCTOSITENIBHBIA ~ pa3psifl, HECaMOCTOSITEIbHBIN
paspsj, miaazma.

Pacrio3naroT M ONHCHIBAIOT SBJIEHUS MPOXOKACHUA
INEKTPUYECKOTO TOKa yepe3 MTPOBO/THHKH,
IOJIYIIPOBOJHHUKH, BaKYYyM, OJICKTPOJIUTBI, Ta3bl.
KauecTBeHHO XapakTepU3yIT 3JEKTPUYECKHHA TOK B
cpene: Ha3bIBAIOT HOCUTEIH 3aps/ioB, MEXaHWU3M HX
o0pa3oBaHUs, XapakTep JBWXKEHHS 3apsIoB B
JNEKTPUYECKOM T0Jie M B €ro  OTCYTCTBHH,
3aBHUCHUMOCTh  CWJIBI  TOKa  OT  HAampshKeHWUs,
3aBHCHMOCTH CHJIbI TOKA OT BHEIIHUX YCJIOBUIL.

11 xjaacc

OcHOBBI
3JIEKTPO-
IUHAMHUKH

MaruutHoe
noJjie

JaroT omnpeneneHus MNOHSATUWA: MarHUTHOE TIOJE,
WHIYKIMST MarHUTHOTO TIOJISl, BUXPEBOE IOJIE, Chjia
Awmrmepa, cuna JlopeHma, QeppomMarHeTwk, JIOMEH,

TeMmIeparypa Kropu; € IMHUIIBI WUHIYKLIHH
MarHutHoro  mouss.  llepeuncnsitoT  OCHOBHBIE
CBOMCTBA  MarHUTHOTO TOJIS. N3ob6paxaroT

MarHuTHbIE JIMHUM TOCTOSHHOI'O MAarHuTa, MpsIMOTo
IPOBOJIHUKA C TOKOM, KaTyIIKH C TOKOM.

HaGnronaror B3auMOAEHCTBHE KATYLIKM C TOKOM U
MarHuTa, MarHUTHOW CTpPENKM M TPOBOJHHUKA C
TOKOM, JI€MCTBHUS MArHUTHOTO IOJIS HAa JABHXKYIYIOCS
3apspDKeHHY0  yactuny.  DopMynaHpyroT — 3aKOH
Awmnepa, rpaHullbl €ro IPUMEHUMOCTU. [IpumeHstor
3akoH Amrepa U (GopMyiay A BBIYMCICHUS CHIIBI
JlopeHna npu penieHuy 3a1ad.

OnpenenstoT  HampaBjleHUWE  JUHUA  MHIYKLUUHU
MarHuTHOTO TOJI C MOMOIIbIO MpaBuiia OypaBuHKa,
HalpaBJIeHUE BEKTOPOB CHUJIBI AMIlepa W  CHIIbI
JlopeHna ¢ MOMOLIBIO IPABUJIA JIEBOM PYKH.
[lepeuncnstroT THUNBI BEIIECTB MO  MAarHUTHBIM
CBOMCTBaM, Ha3bpIBalOT CBOHCTBa JHa-, Mapa- M
(beppOMarHeTHKOB.

W3mepsoT cuily B3aMMOJEHCTBUS KAaTyIIKH C TOKOM
U MarHura.




Haxonsar B nureparype u B HTEepHETE MHPOpMALINIO
0 BKJaze Amriepa, JlopeHiia B u3yuyeHue MarHuTHOTO
noJisi, pycckoro ¢gusuka CTojeToBa B HCCIEI0BaHUE
MarHUTHBIX CBOICTB (beppoMarHeTHKOB, 0
OPUMEHEHUH  3aKkoHa  AMriiepa, IPaKTUYECKOM
UCIIOJIb30BAaHUU JEWCTBHUSI MarHUTHOIO TIOJIsSI Ha
JOBUOKYIIMICS 3apsil, YCKOPHUTEISAX 3JIEMEHTapHBIX
YacTUll, O BKJIaJ€ POCCUMCKHX YUEHBIX B CO3JaHUE
YCKOpUTENEH 3JIEMEHTAPHBIX YaCTUL, aJPOHHOTO
KOJUIaniepa.

DneKTpo-
Mar"HuTHas
AHIYKIHAS

Harot OIpeeIcHuE TIOHSATHI: SIBJICHUE
JJIEKTPOMArHUTHOW WHAYKIIUW, MAarHUTHBIA TIOTOK,
OJIC WHAYKIUM, WHIYKTUBHOCTb, CaMOUWHIYKIIHS,
OJ1C caMOMHIYKIIUH.

Pacnio3naror, BoCHpOW3BOJAT, HAOIIOJAIOT SIBJICHUE
AIEKTPOMArHUTHO M WHTYKIUH, MMOKa3bIBAIOT
NPUYUHHO — CJICJICTBEHHBIC CBSI3M TPHU HAOIIOICHUH
SIBJICHUS. HaGnromarot u aAHATN3HPYIOT
9KCIIEPUMEHTEHI, JIEMOHCTPUPYIONIHE mpaBuio JleHa.
DopMyIUPYIOT MPaBUIIO JleHa, 3aKOH
JNICKTPOMArHUTHOW  WHIYKIHW, TPaHUIBI  €ro
MIPUMEHUMOCTH. Uccnemnyror SIBJICHUE
AJIEKTPOMArHUTHOM WHTyKITHH.

OOBACHIIOT BO3HUKHOBEHHE BHXPEBOTO
AIEKTPUYECKOTO TOJISI ¥ 3JIEKTPOMArHUTHOTO TTOJISI.
PabGortator B mape ® Tpymnme TMpU BBHINOJHEHUH
MPaKTUYECKUX 3aJaHUM, TUIAHUPOBATH IKCIIEPUMEHT.
[lepeuncnsaoT NpUMEpPHl HMCHOJB30BAHUS  SIBJICHUS
AIIEKTPOMArHUTHOW WHYKITUH.

Pacnio3naror, BOCHpOW3BOJAT, HAOIIOJAIOT SIBJICHUE
CaMOMWH/TYKIIHH, MMOKAa3bIBAIOT MIPUIMHHO -
CJICICTBEHHBIC CBSI3M IMPU HAOIOACHUM SBJICHUS.
DopMyIHpPYIOT 3aKOH CAMOMHIYKIIUH, TPaHUIBI €Tr0
MIPUMEHUMOCTH.

[IpoBOAAT aHANOTHIO MEXKIYy CAMOMHAYKIHEH |
WHEPTHOCTHIO. Onpenensor 3aBUCHMOCTD
WHAYKTUBHOCTH KaTyIIKA OT €€ AJUHBI U IUIOLaId
BHUTKOB.

HaxomaT B KOHKpPETHOHW CHUTyallMM 3HAYCHHUS:
MarHutHoro mnortoka, OJJC wunaykumun, IJC
CaMOMH/IYKIIHH, WHIYKTUBHOCTD, SHEPTHUIO
MAarHUTHOTO ITOJIS.

Haxonat B nuteparype u B uTepHere unhopmMaiuio
00 UCTOpPUM OTKPBHITHS SBICHHS SIEKTPOMArHUTHOM
UHAYKIMK, O BKJIAAe B M3YYCHHE OJTOTO SIBICHUS
pycckoro  ¢umsuka D.X.Jlenma, o Oopebe c
MPOSIBICHUSMU JIEKTPOMArHUTHON MHIYKIIMH U O €€
MCTOJIb30BaHUHU B TPOMBIIIUICHHOCTH.

Koseoanua u
BOJIHBI
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Mexannueckue
KoJIcOaHus

Hatot omnpeneneHue MIOHSTHH: KoJIeOaHus,
KoJieOaTelbHasl CHCTEMa, MEXaHHYCCKHE KOJieOaHHs,
rapMOHUYECKHe KoJsiebaHusi, CBOOOJHbBIE KOJeOaHUs,
3aTyxarlue KojieOaHus, BBIHYKJECHHbIC KOJIeOaHus,




pe30HaHC, CMEIEHUE, aMIUIUTY/a, IepUo/], 4acToTa,
coOcTBeHHas 9acToTa, (asa.

[lepeuncnsitor ycinoBUs BO3HUKHOBEHHS KOJI€OaHHIL.
[IpuBomaT mpuMepsl  KoJICOATETBHBIX  CHUCTEM.
OnuchIBalOT ~ MOJIETU:  MPYXUHHBIA  MasATHUK,
MaTeMaTUYeCKUi MasTHUK. llepeduncnsror Buasl

K0JIc0aTeIIbHOIO JIBYDKCHMUS, HX CBOIiCTBa.
Pacno3naror, BOCIIPOU3BOJIAT, HaOJIOIAI0T
rapMOHUYECKHE, CBOOOTHBIC, 3aTyxaromrue,

BBIHY)KJICHHBIE KOJieOaHus, pe3oHaHc. [lepeuncistor
crocoOBbl TIOJYYEHUS] CBOOOJHBIX M BBIHYXKICHHBIX
MEXaHUYECKUX KOJIeOaHUH.

CoCTaBIsIOT ypaBHEHHE MEXaHHYECKHUX KOJICOaHWH,
3amMchiBalOT  ero  pemreHue.  OmnpeaenstoT 1o
YPaBHEHHIO KOJIEOATEIHHOTO JBIKCHHS MapaMeTphl
Kosie0aHusl.

[IpencTaBnsioT 3aBHCUMOCTh CMEIIEHUSI OT BPEMEHHU
pH KOJEOAHHWSIX MAaTeMaTHYECKOTO W MPYKHHHOTO
MasTHUKA Trpapuyecku, OMpPENeNaioT Mo TpaduKy
XapaKTepUCTHKH: aMIUTHTYJy, TEPHOJ M YacTOTYy.
HaxonmsaT B KOHKPETHBIX CHUTYaIlUsX 3HAYCHHS
nepuoja KoJebaHuit MaTeMaTHIECKOTO "
NPYKUHHOTO ~ MasATHWKA, DJHEPrHM  MAasTHHKA.
OOBACHSIOT MPEBPAIICHUS SHEPTUU TIPH KOJICOAHUX
MaTeMaTHYeCKOTro MasiTHUKA U rpy3a Ha MPYKHUHE.
PaGoraror B mape u rpymme mnpu pelieHdud 3aaad u
BBITIOJTHEHUH MPAKTUYECKUX 3a/1aHUH, NCCIIETOBAHUIA,
IUIAHUPOBATh 3KCIIEpUMEHT. Beayr nuckyccuio Ha
temy: «Ponb pe3oHaHca B TexHuke U ObITY». Haxoasar
B JuTeparype u B VHTepHeTe wuHpopmanuio 00
UCIIOJIb30BAHUM  MEXaHMYECKHUX  KojeOaHuil B
npubopax reoJIoropa3Be/iky, 4acax, Kauessx, Ipyrux
ycTpoiicTBax, 00 HCHOJB30BaHUU B TEXHUKE H
My3bIKE pe30oHaHca U O0oppObl ¢ HuUM. [OTOBAT
pE3CHTAIHH.

DnekTpo-
MarduTHBIE
KOJIeOaHus

JlaroT ompeeNieHus TOHATHH: 3JCKTPOMAarHUTHBIC
KojeOaHusi, KojeOaTeNnbHbIH KOHTYp, CBOOOJHBIC
AJIEKTPOMArHUTHBIE  KOJICOAHUs,  BBIHYXJICHHBIC
3JIEKTPOMArHUTHBIC KoJieOaHus, MIEPEMEHHBIH
JNEKTPUYECKHI TOK, aKTHBHOE COIPOTHUBIICHHE,
JICUCTBYIOIIEE 3HAUCHHE CHIIBI TOKA M HAIPSHKCHUS,
TpaHchopmaTop, k03hHUIMEeHT TpaHChOpMaLIUK.
N3o00paxkatoT cxemy Koie0aTeNbHOTO KOHTYpa H
OTHCHIBaTh TPHUHLUI ero pabotel. Pacmo3naror,
BOCITPOU3BOJIAT, HaOJIIOAAr0T CBOOO/THBIE
JNIEKTPOMArHUTHbIE  KOJIEOaHWs,  BBIHY)KJICHHBIC
JNIEKTPOMArHUTHbIE KOJeOaHUs, PE30HAaHC B IENH
MEPEeMEHHOTO TOKA. AHAIM3UPYIOT TMpeBpalleHuUs
SHEpPruu B KoNebaTeIbHOM  KOHType  IpH
ANEKTPOMArHUTHBIX KOJIEOaHUSX.

[Ipencrasasior 3aBUCHUMOCTD AIIEKTPUIECKOTO
3apsia, CUJIbl TOKA W HANPSDKEHUS OT BPEMEHH MpH




cBOOOTHBIX AIIEKTPOMArHUTHBIX KOJICOaHUSX.
Onpenensiror  1mo  rpaduky  KoJIeOaHHWA  €ro
XapaKTePUCTUKH: aMIUIUTYIY, IIEPHO/I, YaCTOTY.
3anuceiBator  Gopmyny Tomcona.  Beruucnstor
HEepuoJl U YacTOTy CBOOOJHBIX 3JIEKTPOMArHUTHBIX
Kose0anuil. OnpeaensoT aMIUIUTYly KOJIeOaHUH.
OOBACHAIOT NPUHLHUII IOJyYEHHUS] IEPEMEHHOTO TOKa,
YCTPOHCTBO  TeHeparopa  IMEPEeMEHHOro  TOKa.

HazpiBaror 0COOEHHOCTH MEPEMEHHOTO
JJIEKTPUYECKOTO  TOKa HA  y4acTKe Iemu ¢
PE3UCTOPOM.

3anuceiBaloT 3akoH OMa s Lenu NepeMEeHHOIo
Toka. HaxonaT 3HadeHHs] CUIIbI TOKA, HamlpsHKEHUs,
AKTUBHOTO CONPOTHBJIEHHUS B LEMU IEPEMEHHOIO
TOKa B KOHKPETHBIX CHUTyalusax. Haxonmar 3naueHus
MOIIHOCTH, BBIJIENSIOMIENHCS B LENU IEPEMEHHOIO
TOKa, JCUCTBYIOIIMX 3HAYCHUN TOKA W HAIpPSKECHHUS.
HaspiBaroT ycrnoBHsS BO3HHMKHOBEHHS pE30HAHCA B
LIENU IEPEMEHHOTO TOKa.

OnuchIBalOT YCTPOMCTBO, NPUHUMUIT JCHCTBHUS U
MIpUMEHEHHE TpaHcopmaropa. Brruncnsior
ko3¢ddunmeHT TpaHchopManuM B KOHKPETHBIX
CUTYaIIHSIX.

Haxomsar B nuteparype u B MaTepHeTe nHboOpMaImio
O TOJy4eHHH, T[epeJaye M HMCHOJIb30BaHUHU
NEePEMEHHOTO TOKa, 00 HCTOPUM CO3JaHHsl U
OPUMEHEHUH TpaHCPOpPMATOPOB, HCIOJIB30BAHUU
pe30HaHca B IIENU TIEPEMEHHOTO0 TOKa U 0 O60prOe ¢
HUM, Yyclexax M MpoOiieMax »3IIEKTPOIHEPTreTUKHU.
Benyr  gumckyccuro 0 moib3e M Bpene
3JEKTPOCTAHINMI, apryMEHTUPYIOT CBOIO IO3UIIMIO,
YMETh BBICIYIIMBAaTh MHEHHE JIPYIMX YYACTHHUKOB.
['OTOBAT mpe3eHTalMu U COOOIICHUS MO H3YYEHHBIM
TEMaM.

Mexannueckue
BOJIHBI

JlatoT ompeneneHus MOHATHIA: MEXaHHYeCcKas BOJIHA,
norepevHasl BOJIHA, NPOJOJbHAs BOJIHA, CKOPOCTh
BOJIHBI, JUTMHA BOJIHBI, (ha3a BOJIHBI, 3BYKOBasl BOJIHA,
T'POMKOCTB 3BYKa, BBICOTAa TOHA, TeMOp, OTpakeHHe,
HpeIoMIICHHUE, MOTJIOLICHUE, uHTepEepeHINSI
MEXaHUYECKHMX BOJIH, KOTEPEHTHBIE HMCTOYHHKH,
crostdas BOJIHA, aKyCTUYECKHUIl pE30HaHC,
IUIOCKOTIOJIApM30BaHHass ~ BojiHA.  [lepeuuncrnsior
CBOMCTBA M XapaKTEPUCTUKU MEXaHUUECKUX BOJIH.
Pacno3Hator, BOCIIPOU3BOJIAT, HaOIr01aI0T
MeXaHUUYEeCKHe, MOIMepeyHble, MPOJOJIbHBIE BOJHBHI,
OTpa’keHHe, IpeIoMIIEHHE, MIOTJIOIEHHE,
UHTEepPEepEeHIIMI0O MeXaHHYecKuX BOJH. HasbiBatoT
XapaKTepUCTUKH BOJIH: CKOPOCTb, YacTOTa, JJIHHA
BOJIHBI, pa3HOCTh (a3. OmpenensioT B KOHKPETHBIX
CUTyallUsIX CKOPOCTb, 4YacToTy, JJIMHY BOJIHBHI,
pa3HoCTh (a3 BOJIH.

Haxonst B aureparype u B MIHTepHETE MHPOPMALIUIO




0 BO30YXKICHMH, Teperaye M  HCHOJIb30BAHUHU
pe30HaHCa 3BYKOBBIX BOJH B MY3bIKE U TEXHUKE.
Benyt auckyccuio o mojip3e U Bpesie BO3AECHCTBUS HA
YEJIOBEKAa 3BYKOBBIX BOJIH, apryMEHTHPYIOT CBOO
MNO3ULMIO, YMEIT BBICAYIIMBATh MHEHHUE JIPYIHX
YYaCTHUKOB. ['0TOBAT mpe3eHTaluuu U cooOIIeHns 10
U3YYEHHBIM TEMaM.

DIEeKTPO-
MAarHumTHBIC
BOJIHBI

JlatoT omnpeneneHuss MOHSTHUM: BIEKTPOMAarHUTHOE
ToJIE, BUXPEBOE AJIEKTPUYECKOE 1noie,
JJIEKTPOMArHUTHbIE BOJIHBI, CKOPOCTh BOJIHBI, JUITMHA
BOJIHBIL, (ha3a BOJIHBL, OTPAKEHHUE, TIPEIOMIICHHE,
IIOTJIOIICHHUE, uHTEpPepeHIus, Tudpakius,
MNOTNEPEYHOCTh, MOJIAPU3ALUs  DJIEKTPOMArHUTHBIX
BOJH, paJAMOCBSA3b, AaAMIUIUTYyJHAs  MOMIYJISILIMS,
JETEKTUPOBAHUE.

OOBsCHSIOT B3alMOCBSI3b MIEPEMEHHBIX
JJEKTPUYECKOTO M MAarHuTHOro ImoJsied. Pucyror
CXEMY PaclpOCTPaHEHUS 3JIEKTPOMArHUTHOM BOJIHBI.
[lepeuncnsitor  cBolicTBa M XapaKTEPUCTUKH
3JIEKTPOMArHUTHBIX BOJIH.

Pacnosznator, HaOI0IaI0T AJIEKTPOMArHUTHBIE
BOJIHBI, U3ITy4eHue, pUEM, OTpakeHue,
MpeioMJIEHHe,  TOIJIOIIeHHWe,  UHTep(epeHInIo,
TUGPaKIUI0 U TOJAPU3ALUIO0 DIEKTPOMATHUTHBIX
BOJIH. HaxoasT B KOHKPETHBIX CUTYallUsX 3HAYEHUS
XapaKTePUCTUK BOJH: CKOPOCTH, YaCTOThI, JUIMHBI
BOJHBL, pa3HOCTH (a3. OOBACHAIOT MPUHIUIIBI
PaaAMOCBS3U U TEIECBUICHUS.

Uccnenyor CBOWCTBA 3IEKTPOMArHUTHBIX BOJIH C
noOMOUIbI0 MOOMIBbHOTO Tenedona. HaszpBaroT
OTIMCHIBAIOT COBPEMEHHBIE CPEJICTBA CBS3H.
Boigenstor  ponr  A.C.llomoBa B H3y4YyeHHH
JJIEKTPOMArHUTHBIX BOJH M CO3JaHUU PATUOCBA3H.
O060CHOBBIBAIOT BaXHOCTh OTKPBITHUS
AJIEKTPOMArHUTHBIX BOJIH JJISl Pa3BUTHUS HAYKH.
Haxonat B nuteparype u B uTepuere undopmaiuio
0 BO3OYXKIEHHH, T[epefadye ¢  HCIOJIb30BAHUU
JNIEKTPOMArHUTHBIX BOJH, 00 ombiTax ['epra u ux
3HAYCHUHU.

Benyt auckyccuio o moiib3e U Bpeie BO3ACHCTBUS Ha
Yell0BeKa 3JEKTPOMArHUTHBIX BOJIH, apTyMEHTUPYIOT
CBOI0  TO3MLMIO, CIyIIAlOT MHEHHE  JIpYrux
y4acTHHUKOB. PaboTaroT B nmape u rpynmne.

Ontuka
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CBeTOBEIC
BOJIHBL
I'eomerpu-
yeckas u
BOJIHOBast
OIITHKA

11

Jaror onpenenenre NOHATHI: CBET, FeOMETpUYECcKas
ONTHKA, CBETOBOW IIy4, CKOPOCTb CBETA, OTPAKEHUE
CBETa, MPEJIOMIICHHE CBETa, IIOJHOE OTpaxKeHUe
CBETa, YroJl MaJeHHs, Yroj OTPaXKEHUs, Yyroi
MpEJIOMIIEHUS, OTHOCHUTEJIbHBIN MOKa3aTeNb
penoMIIeHHs], TUH3a, (DOKYCHOE PACCTOSIHUE JTUH3HI,
ONTHYECKass Ccuia JIMH3bL, JUCHEPCHs  CBETa,
uHTepdepeHIus CBETa, T paKIus CBETa,
TupaKkIFoOHHAs peméTKa, TMOoJsipu3anus  CBETa,

1,3 45,
6,7,8




€CTECTBEHHBIN CBET, IIJIOCKOIOISPU30BAaHHBIN CBET.
OnuChIBaIOT METOJIbI HM3MEPEHUsI CKOPOCTU CBETa.

[Tepeuncnsiror CBOMCTBA CBETOBBIX BOJIH.
Pacno3nator, BOCIIPOM3BOIAT, HaOII01AI0T
pacrpocTpaHeHue, OTpaKeHHE, npeJoMIIeHuE,
HOTJIOIIEHHE, TMCTIEPCHIO, UHTEPPEPEHITIIO

CBETOBBIX BOJIH.
Crpost X011 Jyda B IJIOCKOIApAJUIENbHOM IUIaCTHHE,

TPEYTOJIbHOM, IMOBOPOTHOM, obopaumnBaromen
IIPU3Me€, TOHKOM JIMH3E.

HepetII/ICJISIIOT BH/bI JIMH3, ux OCHOBHBIC
XapaKTCPUCTUKU — ONTHYECKUH HECHTp, TJiaBHad

ONTHYECKas OCh, (POKyC, ONTHUECKAs CUJIa.

Haxonmar B KOHKpETHOM CHTyallUM 3HA4€HUs yria
naJIcHus, OTPAKEHMS, MIPEJIOMJIICHMUS,
OTHOCHUTEIIBHOTO MOKa3aTelst MIPEJIOMJICHMUS,
a0COJIIOTHOTO TOKa3aTessl MpPEJOMIIEHUS, CKOPOCTU
cBeTa B cpelie, (POKYCHOTO PacCTOSIHUS, ONTHYECKON
CWIBbl  JIMH3bL, YBEIWYEHUs JIMH3bl, NEpHOJa
TuPaKIIMOHHON pemeTKy, TOJIOKEHUS
UHTEPPEPEHIIMOHHBIX u TU(PPaKIIMOHHBIX
MaKCUMyMOB U MUHUMYMOB.

3anuceiBaloT (HOpMyTy TOHKOW JIMH3bI, HAXOMIST B
KOHKPETHBIX CUTYalUsIX C €€ MOMOIIbI HEU3BECTHHIE
BeIMYUHBL. OOBSICHIIOT MPUHIUI KOPPEKIUH 3pPEHUS
C IOMOIIBIO OYKOB.

DKCIEPUMEHTAIBHO ONPEIENSIOT [IOKa3aTellb
npenoMiieHusT  cpelbl,  (OKYCHOE  pacCTOsIHHE
coOmparome JWH3bI, UIMHY CBETOBOW BOJHBI C
NOMOIUIBI0 JUdpakuMoOHHON pemérku. Mccnemyror
3aBUCHMOCTbh yIJla MPEIOMIICHHS OT yria MajJeHus,
3aBUCHUMOCTb PACCTOSIHUS OT JIMH3BI 10 N300paKeHUs
OT paccTOsIHUSA JI0 MpeaMeETa.

KoHcTpynpyroT MoJenu Teneckorna uid MUKpOCKOIa.
PaGorator B mape u Tpymnne IMpH BHIIOJHEHUH
NPaKTUYECKUX 3aJaHui, BBIJABM)KCHUU TUIIOTE3,
pa3paboTKe METOA0B IMpoBepKu rumnore3. Haxomsr B
autepatype u B HMHTepHere wuHbOpManMio o
ouorpadusx W.Herorona, X.Itoiirenca, T.IOHra,
O.Dpenens, ux Hay4HOU paboTe, 0 e€ 3HAYCHUU IS
COBPEMEHHOM HayKu. BbICKa3pIBalOT CBOE MHEHHUE O
3HAUEHUU HAYYHBIX OTKPBITUH U padOT MO OMTHKE.
Bp1ensr0T OCHOBHBIE TOJIOKEHUS KOPIYCKYJSIPHON U
BOJIHOBOM TEOpHUil cBeTa. Y4acTBYIOT B OOCYKIECHUU
COBPEMEHHBIX B3IJISI0B HA IPUPOY CBETA.

N3nydenue u
CIIEKTPBI

Jaror omnpeneneHus MOHATHN: TEILUIOBOE U3Iy4YEHHUE,
JJIEKTPOJIIOMUHECLEHLIAS,  KAaTOJIOJIIOMUHECLEHLINS,
XEMUJIIOMUHECLICHIINS, (bOoTOTIOMUHECTIEHITHS,
CIUIOLHOM CIIEKTp, JIMHEWYAThIM CIEKTp, MOJI0CATHIN
CIIEKTp, CIIEKTpP MOIJIOLIEHUS, CIIEKTPAJIbHBIM aHAIN3.
[Iepeuncisror BUABl CrHekTpoB. PacmosHaror,
HaOJIIOIAIOT CIUIOMIHOM CHEKTp, IMHEHYAThIN CIEKTP,




IIOJIOCATBI  CIEKTP,  CIIEKTp  M3JIY4eHUS U
[IOIJIOLLEHHUS. [Iepeuncisaror BU/IbI
NIEKTPOMATHUTHBIX ~ M3JIIy4YEHUH, HX HCTOYHMKH,
CBOMCTBa, npuMeHeHue. CpaBHMBAIOT CBOICTBa
IEKTPOMATHUTHBIX BOJIH PA3HOM YaCTOTHI.

OcHOBBI
crnenuaJbLHOM
TeOpHUH
OTHOCHTEJIb-
HOCTH

Ocuoset CTO

Jator ompeneneHus MOHSATUN: COOBITHE, IMOCTYJIAT,
coOCTBEHHasi HHEpLHUalIbHAs CHCTeMa OTCYETa,
coOCTBEHHOE BpeMs, COOCTBEHHAs JUIMHA Tejla, Macca
MOKOsI, UHBAPUAHT, SHEPTHs MoKos. DopMynrpoBaTh
noctynatel CTO. 3anuceiBaTh BBIPAKEHHUE IS
SHEPTHUH MOKOSI YACTHIL.

Haxonat B nureparype u B nTepHeTe nHdopmarunio
0 Teopuu 3(pupa, FIKCIEPUMEHTAX, KOTOPbIE TTPUBEIN
Kk co3nanuio CTO, OTHOCHUTENBHOCTH PACCTOSIHUNA U
IPOMEXYTKOB BpeMeHH, Onorpadguu A.DWHIITEIHA.
BrickaseiBaror ¢Bo€ MmHeHue o 3HaueHuu CTO mis
COBPEMEHHOM HaykH. [OTOBAT mTpe3eHTauud H
COOOIIEHNS TT0 H3y4YEHHBIM TEMaM.

2,3,4

KBantoBas
¢puszuka
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CBeToBBIE
KBAHTEHI

JatoT omnpenenenuss noHatui: potosddexr, KBaHT,
TOK HACBIIICHUS, 3aJIepKUBAIOIEe HANpsHKEHUE,
pabota BBIXOZA, KpacHas Tpanuma GoTodddekra.
Pacnio3nator, HaOmomaroT siBiaeHue ¢otodrddexra.
OnuceiBarOT onbIThl CTOJIETOBA.

®opmynupyrot runore3y [lnanka o kBaHTax, 3aKOHBI
doTorddekra. AHaTU3UPYIOT 3aKOHBI PoTodhDeKTa.
3anuChIBalOT M COCTaBIAIOT B KOHKPETHBIX
CUTYaIUSIX ypaBHEHUE OUHIITEHA 1A
dboToapdexkra u HAXOAAT € €ro  MOMOIIBIO
HEU3BECTHbIE BENMYMHBI. HaxoosiT B KOHKPETHBIX
CUTYalMsIX 3HAYEHUS MAKCUMAJIbHOM KUHETUYECKOM
SHEPIUU (hOTORIEKTPOHOB, CKOPOCTH
($OTORNIEKTPOHOB, PabOTHl BBIXOJA, 3AMUPAIOIIETO
HaIPSKEHUs, YaCTOThI U ITTMHBI BOJIHBI, YaCTOTHI U
JUIMHBI BOJIHBI, COOTBETCTBYIOLIMX KPAaCHOW T'paHULE
doToarpdexra. OOBACHIIOT CYTh KOPIYCKYJISPHO —
BOJIHOBOTO J1yaJIU3Ma.

Haxonat B nuteparype u B uTepuere undopmaiuio
o paborax CroneroBa, Jlebenera, BaBunona, [1nanka,
Komnrona, ne bpoiins. BeiienstoT posib pOCCUUCKUX
Y4YEHBIX B MCCIEAOBAaHUM CBOWCTB cBeTa. [IpuBonsar
npUMepbl OMOJOTHYECKOTO M XUMHUYECKOTO JeUCTBUS
CBeTa.

ATtomHas
¢u3uka

JlaroT ompeneneHus MOHATHI: aTOMHOE  S7pO,
JHEPreTUYECKUM ypPOBEHb, JHEPrUs HOHM3ALMH.
OmnwuceiBator onbiThl  Pesepdopna. CpaBHUBAIOT
monenu  aroMa  TomcoHa u  Pesepdopna.
PaccmarpuBaroTr,  HCCIEOYIOT U ONMCBIBAIOT
JMHENYaThIE CIIEKTPBI.

@opMyIMpYIOT  KBaHTOBBIE  IOCTynatel  bopa.
OOBACHAIOT JNHMHEHYaThle CHEKTPhl aToMa BOJOpOJa
Ha OCHOBE KBAHTOBBIX MOCTYNaToB bopa.




PaccunThIBalOT B KOHKPETHBIX CUTYaLMSAX 4aCTOTy U
JUITMHY BOJIHBI MCITyCKaeMOTO (pOTOHA IpH Hepexone
aToMa M3 OJHOI0 CTalMOHAapHOIO COCTOSIHUS B
ApYroe, SHEPIUI0 HOHU3AlUU aToMa.

Haxonmar B nureparype u B VHTEepHETE CBeneHHUs O
(akTax, MOATBEPXKIAIONMX CJIO0XKHOE CTPOCHUE
aToMa, 0 paboTax YYEHBIX IO CO3IAHUI0 MOJEIU
CTPOCHMS  aroMa, IOJYYCHHIO  BBIHYXICHHOTO
W3JIy4CHMs, IIPUMEHEHHMM Ja3epoB B  HAaykKe,
MEAMIIMHE, MPOMBIIIJIEHHOCTH, ObITY. Bbraenstor
pOJib  POCCHUMCKHMX  YY4€HBIX B  CO3JaHUU W
MCIIOJIb30BAHUU JIA3EPOB.

duzuka
aTOMHOTO SiApa

CpaBHUBAIOT CUJIY D3JIEKTPUYECKOIO OTTAJIKHWBAHUS
IPOTOHOB M CHUJIy CBSI3M HYKIOHOB B  sIpe.
Boruncnstor  gedekr Macc, SHEPruro0  CBSI3U U
YICNbHYIO SHEPrHI0 CBS3M KOHKPETHBIX AaTOMHBIX
a1ep. AHaIU3UPYeT CBA3b YIAEIbHON SHEPTUH CBSI3H C
YCTOMYHUBOCTBIO SIIED.

[lepeuncnsitor BUABI  PaJUMOAaKTUBHOIO  pacraja
aToMHBIX sifiep. CpaBHHUBAIOT cBOMCTBa alib(a-, OeTa-

W TaMMa-u3dy4yeHuW.  3anuchblBalOT  IpPaBHIIA
CMELIEHUs ITPU PAIMOAKTUBHBIX PACIIAIaX.
Onpenendror  2JIEMEHTHI, oOpasyromuecs B

pe3ysbTaTe paJuOAKTUBHBIX PacnasoB. 3alMChIBAIOT,
OOBSICHAIOT ~ 3aKOH  PaJUMOAaKTUBHOIO  pacraja,
YKa3bIBalOT T'PaHULBI €ro IIPUMEHUMOCTH.
OnpenensaroT B KOHKPETHBIX CHUTyalUsIX YHCIIO
HEPACHaBIIUXCA sEP, YHUCIO pPAaclaBIIUXCA sIep,
IEPHUOJ NTOJTypacaja.

3anuchIBalOT  sAAepHble  peakuuu.  Onpenernsror
IPOLYKTBl  SIACPHBIX  peakuuid. PaccumTsiBaror
JHEPreTUYECKUA  BBIXOJ  SJEPHBIX  PEaKLUH.
OnucelBalOT MEXaHW3MBbl ICIEHUS SACp U LENHOU
anepHo  peakuuu. CpaBHHMBAIOT  SACPHBIE W
TEPMOSIIEPHBIE PEAKLIUH.

OOBACHAIOT NPUHLUIOBI YCTPOWCTBA U pabOThHI
SJICPHBIX PEaKTOpPOB. YUacTBYIOT B OOCYKICHHUU
IIPEUMYILECTB U HEAOCTATKOB SIACPHOU SHEPTETUKH.
Haxonsat B nuteparype u B VlHTepHeTe cBeaeHus 0o
OTKpPBITUM NIPOTOHA, HEUTPOHA, PaJMOAaKTUBHOCTH, O
IIOJIyYEHUM M  HUCIHOJB30BaHUU  PAJAMOAKTHBHBIX
U30TOIOB, HOBBIX XUMUYECKUX JIEMEHTOB.
Beimensror  ponb  pOCCHMMCKHMX — YY€HBIX B
UCCIIEJOBAaHUAX AaTOMHOIO  siipa, B  OTKPBITHH
CIIOHTAaHHOTO JE€JECHMS SAep YypaHa, B pa3BUTUU
SIIEPHON DHEPIEeTUKHU, CO3JaHUU HOBBIX M30TOIIOB B
OUSAN  (OObeaMHEHHBIH  MHCTUTYT  SJCPHBIX
uccnenoBanuii B r.Jlyona). ['oToBST mpe3eHTanuu u
COOOIIEHUSL.




DnemMeHTapHble
YaCTHUIIBI

[IepeyncisroT OCHOBHBIE CBOWMCTBA 3JIEMEHTaPHBIX
4acTUL. BBIIEIAOT IpynIbl 3J1€eMEHTaPHBIX YACTHIL.
[lepeunciAror  3aKOHBI ~ COXPAaHEHMS,  KOTOpbIE
BBIIIOJIHSIOTCSA pu IIpEBpaLICHUN 4acTHLI.
OnucelBalOT NPOLECCHl AHHUTWIISLMU 4YacTULl U
AQHTUYACTUL U POXKIACHUS JJIEKTPOH — MO3UTPOHHBIX
nap. HaspiBaror u CPaBHUBAIOT BH/JIbI
(GyHIaMEHTATBPHBIX B3aMMOACUCTBUH. ONUCHIBAIOT
pOJb  YCKOpUTENEHM B M3YYEHHH DIIEMEHTAPHBIX
yacTull. Ha3plBaloT OCHOBHBIE BHJIBI YCKOpPHUTEIEH
3JIEMEHTAPHBIX YACTHII.

OnucelBalOT COBPEMEHHYIO (PU3UYECKYIO KapTUHY
MUpa.

Ctpoenue
Bceesiennoi

ConHeuHas
cucTeMa.
Crpoenue
Bcenennoit

Hator ompeneneHus TMOHATUN: HeOecHas cdepa,
SKJIUTITUKA, HEOECHBIH JKBATOp, IMOJIOC MHUPA, OCh
MHpa, KpPYyr CKIOHEHHUS, TMPSMOE BOCXOXJCHUE,
CKJIOHEHHWE, TapajljlakCc, IMapceK, acTPOHOMHYECKAast
eMHUIA, TIepurenui, adenuii, COTHEYHOE 3aTMEHHUE,
JYHHOE 3aTMEHHWE, TUIAHEThl 3€MHOM  TPYIIMHI,
IJIAHEThl — THTAHTBI, acTepOU, METEOP, METEOPHT,
doTochepa, CBETUMOCTb, npoTyoepaHer,
MMPOTO3BE3/1a, CBEPXHOBAsI 3BE3/1a, rajakTHKa, KBa3ap,
KpacHO€ CMeIleHne, Teopusi boabmoro B3pbIBa,
BO3pacT BceenenHoil.

Ha6mogator Jlyny W TmmaHeThl B TEJIECKOIL
Beimenstor ocobenHoctn cucrembl 3emus — JlyHa.
Pacno3naror, momenupyror, HaOMIOMAOT JTYHHBIE W
coiHeuHble 3aTMeHHS. OOBSICHSIIOT TPUIUBBI U
OTJIMBBEI.

OnuceiBaloT  ctpoeHre  COJIHEYHOM  CUCTEMBI.
[lepeuncnaOT TIUIAHETHI W BUJBI  MaJbIX  Tell.
OnuceiBator  crpoenne  Cosnma.  HaGmroparot
COJIHEUHBIC MSTHA. CoOnrogaroT MpaBuIa
0e30I1aCHOCTH npu HaOJIIOIEHU U Comnna.
[lepeuncnsaOT TUNWYHBIE TPYNIbLI 3BE3J, OCHOBHBIC
bu3nYecKue XapaKTepUCTUKH 3BE3 .

OnuChIBalOT 3BOJIIOLMIO 3BE3T OT POXKIACHUA [0
cMeptu. HasbiBaroT cambie sipKkue 3BE3/IbI U CO3BE3IMSI.
[TepeuncnsroT BUIbI TaTaKTUK, OMTUCHIBAIOT COCTaB U
CTPOEHUE TallaKTUK. Bergensor MieuHslii myTh
cpend  pyrux TanakThuk. OnpenenstoT MecTo
CoJIHEYHOM CHCTEMEI B HEM.

OueHUBaIOT MOPSAOK PACCTOSTHUM 0 KOCMUYECKUX
00bekTOB. OMUCHIBAIOT CYTh «KPACHOTO CMEIICHHSD)
Y €ro UCIOJIb30BaHNE MTPU U3YUYEHUH TaJaKTUK.
[IpuBoasAT KpaTkoe U3JI0KEHHE TEOpUHU bonbIIOTro
B3pBIBA U TEOPUU pacluupsromniencs BeeneHHON.
PaGotator B mape W Tpymme TMpH BHITOJHEHUH
IIpaKkTU4YeCKuX 3ananuil. Mcnons3yror MHTEpHET 114
MONCKa W300paKeHU KOCMUYECKUX OOBEKTOB U
uHpopManuu 06 UX 0COOEHHOCTSX.
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VY4acTByIOT B 00CYX/I€HUU M3BECTHBIX KOCMHYECKHX
UCCIIEI0BAaHUN. BBIIEIAIOT COBETCKUE U POCCUNCKHE
JNOCTIDKEHUsT B 00NacTH  KOCMOHABTUKH U
ucciieoBaHus kocmoca. Haxoznar B nureparype u B
HNHrepHeTe cBeneHMs Ha 3aJaHHYIO TeMy. ['OTOBAT
NPE3CHTAIMH U COOOIICHUS 110 H3YyYEHHBIM TEeMaM.

IToBTOpEeHUE [IpumeneHre NOMYYEHHBIX 3HAHWWA s Hay4yHoro (4,6, 7
00BsicHeHUST (U3NYECKUX SIBIICHUI B OKpYKaromen
IPUPOJAE U TOBCEAHEBHOW JKM3HH, a TaKxke
BBISIBIICHHE (DU3MUYECKMX OCHOB psifia COBPEMEHHBIX
TEXHOJIOTHIA.
COI'NTACOBAHO COI'NTACOBAHO

[IpoTokon 3acenaHusi METOJIUYECKOTO
OoObEeIMHEHNs Yy4WTeJel eCTECTBEHHO-
HayuyHoro nuxia MBOY COII Ne 22 nwm.
I'epos  Coserckoro Corwza I. T.
[ymenko
OT 20 roga Ne 1

3. B. ®enopenko

3amectutens qupekropa no YBP

20

H. B. Cain
roga
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